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Table 3—} Mine Data(Con'’t) 


M66 OFF-ROUTE ANTITANK MINE 


ELEVATION AND AZIMUTH 
RECEIVER ASSEMBLY SIGHTING ASSEMBLY 


SOURCE ASSEMBLY 


DATA 


RECEIVER PROCESSOR 


CABLE 


atoubect ew LAUNCHER 
WRENCH 
GEOPHONE OUTPUT CABLE 
STAKES (6) ASSEMBLY 
TEST LIGHT 


Assemble tripods, source and receiver assemblies. Install battery in source 


assembly. 


45a 


Table 3—1. Mine Data (Con't) 


M66 OFF-ROUTE ANTITANK MINE (CON’T) 


Select well camouflaged sites across road. Aim source assembly at receiver and ab-« 
1 meter above road center. Stake legs of tripod to ground. Aim receiver at sou 
assembly. Connect Geophonie cable, output cable w/test light, and receiver assem 
cable to data processor. Install batteries in data processor. Hold Geophone sie: 
and place hand in front of receiver. If test light functions system is operative (If 1i 
does not function check connections and source/receiver alignment). Disconn 
Geophone and place hand in front of receiver. Test light should not function 


light functions system is inoperative and should not be used). If light does 
function connect Geophone cable and press spike into ground. 


Table 3—1. Mine Data (Con't) 
M66 OFF-ROUTE ANTITANK MINE (CON’T) 


Cc 30 m or less om 


TITTLE RRL 


a ee 
6 


wnwind firing cable from rocket, slide rocket forward from launcher enough to 
semove safety. Depress ejection pin and slide back intc launcher. Position tauncher 
and sight on impact point 1m above road center on source/receiver line. Secure 


s auncher with sandbags. Position output cable and firing cable as shown. Test light 


sthould not function. If it does recheck connections and source/receiver alignment 
gRemove shorting plug and connect cables. 


WV ARNING: Make sure all personnel are clear of launcher when. testing circuits. 
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Figure 3—10a. Standard detailed minefield record (DA Form 1355), (top 
half, front). 
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Figure 3—10b. Standard detailed minefield. record. Form 1355) 
(bottom half, front). 
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Figure 3-1 la. Record of point minefield with minimum information (top half, front). 
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é 3~—12a. Record of mines implaced in a ford deeper than 0.6 meters (top half, front). 
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Total construction time in man hours for 


Open two man foxhote 

Deepened two man foxhoie 

Two men foxhole with half cover 

Two man foxhole with half cover and two offsets 

Two msn foxhole with half cover and adjoining shelter 
Open fighting trench (25’ length) 

Fighting trench with full cover (25' lenath) 


Figure 4—9. Time required to construct individual, crew-served, and artillery 
weapons emplacements. 
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Total construction time in man hoursfor 
construction with D-handie shovels and 
ordinary carpentry toots 


Type of emplacement or shelter 


Open horseshoe type M60 machinegun emplacement 
Open 2 one-man foxhole type light machinegun emplacement. . 
Horseshoe type light machinegun emplacement with full cover. . 


2 one-man foxhole It. machinegun type emplacement 
with ‘4 cover and adjoining shelter 


Circular type .50 cal machinegun empiacement 
Pit type emplacement for recoilless weapons 


81-mm mortar emplacement 
4.2-inch mortar emplacement 
Recoilless rifle position (mounted) 


Recoilless rifle position (dismounted) 
105-mm howitzer emplacement 
155-mm howitzer emplacement 


Figure 4—9. Time required to-construct individual, crew-served, and artillery 
weapons-emplacements (Con’t). 
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Table 4— 3. Material and Labor Requirements for 300-—Meter Sections of Various Barbed Wire Entanglements 


Man- 
| Pickets Reels of No. of | No. of hours | Kgs of materials 
Type of entanglement | Long [Med 3 barbed wire GPBTO | concer |Staples| to | per lin m of 
(a) (f) tinas erect | entanglement 


(c) (b) 
Double-apron, 4- eae 4.6 °(3.5) 
and 2-pace 
Double-apron, 6- | 65 | 3.6 ©(2.6) 
and 3-pace 
High wire (less 17-19 9(24) 79 | 5.3 %4.0) 
guy wires) 


Low wire, 4- 3.6 ©(2.8) 
and 2-pac 
4-strand fence 5-6 d(7) ee ae 20 2. 2 °(1.8) 


Triple standard ae 8.2 ©(7.3) 
concertina 

General purpose barbed 2.7 
tape obstacle (GPBTO) 


a. Lower number of reels applies when screw pickets are used; higher number when U-shaped pickets 
are used. Add difference between the two to the higher number when wood pickets are used. 

b. Average weight when any issue metal pickets are used (1 truckload = 2268 kgs). 

c. Man-hours are based on the use of screw pickets. Multiply these figures by .67 if experienced troops 
are being used, and by 1.5 for night work. With the exception of triple standard concertina and 
GPRTO, multiply these figures by 1 .2 when using any type driven picket. 

du. Number of barbed tape carrying cases required if barbed tape is used in place of barbed wire. 

e. Kgs of materials required per linear meter of entanglement if barbed tape is used in-place of barbed 
wire and barbed tape concertina is used in place of standard barbed wire concertina, 

f. Based on vehicular emplaced obstacles installed in triple belts. 
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Figure 4—27. Belt of imbedded sharpened stakes. 


6LL 


‘YINP Joplozadvll ‘6 7—p 24N81 4 


HILIG 1VGIOZ3IdvaL © 


G3I1L3A34¥ 
Ws, S 

ulm wey $s’ =e 
WN ~ & ‘4a <> AN ~ gy we 8 z wN) WS 
— : al daa SS 

—_— J1G¥NH C7} 

AWIN3 H3110 40 3NI1 noes 

O13NON@O J10NNH 


41ND 111H3aGIS @) 


G3113A34 


HILIG YVINONVIUL | 


G3113A34¥ 


ee 


® — 8 NOND3S J108NH wv — V NONLD3S 2108NH 
901 #>2S$% ONINNDIS 001 — € ONIINDIS 


gp y te DeecS Bavyprarvag Gwe aegy Or caer vemsgerruas & Aaya yg 


¥3H13Z001 
azuiM $OO1 


ONIHSV1 32MM 
(001 “29¢$971 YO $001 #2SZ°e) 


sz10uNH Sv $901 $210NNH “HZ — Bl 
w>2Sv 40 INJIWAOIUWI G3z¥zs0OVIS 10 INIWAOTIW3 


JIDUSGO IO NOWMISOd 3IDViISGO JO NOILISOd 


AVMQGV Ot" 


O21 


19 ; = : 
= ee ra e : 
; Ayr gS : 
ED haere \ z 3 5 
; x | z Fs : 
is cp foo: ~ 4 
iF i ea ase ‘ rae ; : 
J. Syrah pigi’e & 
LSA PEE 
‘ie Say) VF | va + : 
BK pad dg 
SY ——— = 5 
ip = z 6 


s2}0WwWrIG 


) = 8607 
09 


1+Z{ 


$607] 40 JaQWINAj 


Z (14-2) =jeuobeg 


uM 


L + 3 yous 


uM 


(i+ 2) = 607 


uM 


S1SOd j4O saquINnN 


a ee saqaweg 


cel 


) = yyem ut $607 40 4eQWIN 


aa by Google 


cl 


‘SUOMPAYDAIOL pS ~ f AANBI-Y 


‘YIOLGPDOL DSP Pasn SIDGY “FE —pf adnate] 


~ iY, 


nn avesrsy 


oa 2 og3ert 


wr! 


b= Bh =y 


Og) (.Z-EL) (6) 
mae ¥ cee vlc yap aueEl- an 
G0, 19 
o9-Le Of—e1 zi—? ssejo SOPIE 


(Uf) we 
“Mawaunbay yrpig aspiug (—$ 490{[ 


"L—G ajqei aag ‘sjuaWaINbas PIM = (F) 
‘subis Asequawajddns uo Inq ‘suBbis buiysew abpiiq psepuers 
uO pajsod 10U ae Suaquinu asay{ “suo!IpPUuocd Bulssoso jeisads yapun abpiig 
e 30 Ayisedes Bui Asseo—peo] arp sluasaidas saquwinu sse|o jeioads y= (£) 
‘saQuNU ssejd a6piig ayi UeL) SSa] 40 O} jenba ase suaquinu 
SSE}D BjDIYBA BSOUM SajdIYaA JO Bulssoud jeWIOU 3Yy syiwiad YydIyM (jenp so 
ajGuts) saquunu ssejo abpiig ysabse] ayy si saquunu ssejd jewW4OU BY} (Z) 
‘yaquinu 
SSPjD B\DIYBA Paxdes} ay} aAOge sasayjuaied Ul JaquuNU ssejd Pajae4M au} 
UIM Ud}}IUM ase SuaquuNu ssej9 jeNp ‘sajqe) pue suodas aduessieuuddas JO4 
‘OF ssejo ueUy sajeas6 Ajioeded e uiim sabpiiq 40} pasn aq Aew udlzediyisseja 
ENG ‘Sa|dIYBA Pads) JO} JAQUUNU SSeE{d jeULIOU JAYZOUE PUe Saj>I4aA pajaaym 
10} JaquUNU ssejd JeWUOU aUO saJedIpPUl YIYM “Vaquinu ssD/I jonp e aq Aew 
31 40 ‘saQquUNU ssejo apliq ayy Ue) ssa] 40 02 JeNba si saquunu SSE}D ajDIYar 
BY} J! SSO1D OJ SBjDIYBA P9DC1] JO PajaayM Jara yiuad {IM YoIyM “saquinu 
ssmjo aj8uis e aq Aeus saquunu ssejo abpiq ay{ “SuolIpUuos Buissos> jeuus0U 
Japun abpiug auesnjnw e yo aue| ajGuis e 40 abpiq aue;—ajbuis @ yO Ayioedeo 
BuiAsseo—peo) ayes ayy s}uasaidas aBpiiq e yO saquuinu ssejd ay} (L) 
"UONDIL{ISSDID =D 


S$3D01H9 JODNINYVW LS 
sa9qaivd ‘| YoRse8S 
S$3191H3A GNV S3DaIy¥d JO ONINYVW 


G ¥31dVHO 


vel 


SZl 


"(L—G °615) sassej> UONeUIqUIOS Pue ssej9 jenp 
yioq Bunesipu: uBbis ayisodwos e Aq pajyeubisap aq Aew sa6piiq aue;—om) 
ssejo eng “(1—G 614) sajo1yaA parxoes 10} BUO JBMO] BY) ‘SA/DIYSA PalaouM 
JO} uo saddn ayy ‘ubis ayy uO UMOYS Udy) ae SJaqWNU OM] ‘CFE ssBjo 
uey 1938016 Ayioedeo e yim Sabpisq 10) pasn si UO!BdIjISsejD jeNGg = (p) 

"2YBis ayy UO UO!Zed1j1SSe;9 ABM—3UO PaINGWOD ay} pue Ya} 
Gy} UO UO!edIjIsse}9 AEM—OM  jeWOU ayy SaAIB YdIYM ({--G “61y) UBIS 4e;noUI9 
uoijeuiqwoo e Ajeo Aew sabpiig auel--omy ‘ubis ssejo e sey aue; yoee 
‘SaSSO|D JUDIAJJIP JO gue sauej ay} 4} ‘sabpiq auej—ajbuis 10}; se wes ayy aue 
suBis ayy ‘sse}o awes ayy sey auej Yyora 3] “AjsnoauezjNwis d1yye7) 4O saue; OM) 
ysea) ye Assed 0) YyBnoua apim Aem peos e sey abpiuug auejninu y (¢) 


‘SUBIS UONDIIfisso]d a’plag ‘[—¢ aan814 
AVM-OML AVM-4INO AVM-OML AWM-INO 


O€ ssv1D O€ SSV1D 
NVHL NWHL $S31 
we 4ILVIYO s39aqlUG 
$390149 
“@PIM SOUDUI % | 
30P/9Q yOe81q 8 UIM puNoJBy9eq MO|}aA B UO 49e1q ae S|GJIWNN ‘Jajaweip 
a wtou! OZ 3se9) ye ave subis aBpiiq ssejo jenp pue aueniny “Jexewep 
Zip Your 9L yo wnunuw e ave suBis abpiig auej—ajBuis ty (Z) 


BH ~s W1 40 / s83deyo ul UMOYS spoItaw Aq pauiwuaiap se sequunu $$e|9 
4, : SPo1put Heys suBis a6pi4q ‘pjaty @y2 u! PauBisap saBpuuq Pexiy Ppuepueysuou 
TY s0e/d ui paxiy saBpiug JO4 “sJenuewW /Bd/UYyIe) U! UBAIB se Jaquunu sse/9 
~ Ropu SuBis aGpiiq ‘saiuuay pue sabpiiq payeouqejaid 404 (1) 


<> we <- 
-_ ala: .-_— 


e°*= =e ae « oss, 


-— "Fe ee be Be me oe oe 


“sed 9145842 Peds! G SB PSSM OQ UBS 21 ANG ‘sajIQno.s) jed1IUeYooU 
Buraey sajaryan 1035 Apeunsd AweaU SI AL Dtygesa }O Gut, OY FO INO pus 
PEON ENB HO wana OC SEIN1YEA 405 PEPIAO’T $1 BAe YNOUIN, Vv (2) 


‘Saspiug aunj—ajsuis 4. 
4Of JUawuasunsuD UusIS pun ‘Inousny ‘ajoyyjal fO ajdunxy] “7-¢ aandiy 


4 OVaHY 
LNONYOL 


B90iug 
SSOUD LONNW2D NOA 
JWT L LIM fan 4) 


2 
- 
Ver : 
— ee 
r i 
' 


(Z--§ “6iy) ‘uoNsaiuos prone 0} JapPs0 Ut 
Passadsip pue parjey aq ued sajoiyan asaym dn yas si yued o13e3 Y (1) 
"3/QISSOd JaAasa4yM Sainseaw jO1}UOD Buimoj|O} ay) AQ aUOP SI 
SIU] “pau/ejuiew aq Isnw 3144811 aBpiug yO (01)U0d pibiy ‘abpiug ay} 0} abewep 
juaAaid 0} Pue sajdiyan yo abessed aypadxa OO, youjuo) Iiffoll (9 


9c 


L2l 


"a6Pug aur 
S@SSO49 Bj914YaA ay} Yo!yM Je paads ayy pue ‘sajxe ay} 0} UONNGUISIP 3YyBiam 
24} ‘8}91YaA ayy 4O JYbIaM ssos6h ayy UOdN spuadap abpiug ay} UO B/DIYIA-9y} 
JO 193443 BY] “aj91Y4aA Be Aq Wt UO paonpoud J0a}32 ay) pue abpiuq e 40 Ajoedeo 
BulAsse9—peo) ay) usamjaq diysuoljejas e ayeoipu! ssequunu asay) ‘ssaquinu 
UO!EDI}ISse|D PauBisse ase suo) %{| 49AO peojAed pares YIM suajien {je pue 
SUO} € 48A0 1YbIaMm ssoub & YLIM SajTIYaA [iy ‘“UONDIIISsoID IYy3Ia4 ~D 


SJTDIHSA JO ONINYVNW ‘2-5 


S3ITDIHAA “I} YORDeg 


‘aBewep Aue 104 a6piig aanua au) yadsutay 
PINoys 19914j0 saauibua ay) ‘paziwiuad $s! d1yje23 4ayQ0 310jaq Pue ‘Buissoi9 
84) Jai “passoid Bulag abpiiq adAy ayy 404 ssejd ysI4 Ppaysijqnd ay} pasoxa 
JOU ISN JaquNU sse]d aj14aA ay) “abPiuq ay) uO sieah yiys you saop pue 
‘aje43/a99e YOU SaOp ‘dos JOU sa0p ‘(ydw €) ydy g pasoxa you saop ‘a6piiq 
94} UO 3]9IY9A AjUO ayI St ‘BUt}J92U3D BY UO S2AOW |jd14aA ay] ‘salduabuawa 
ysajeas6 ayy ut Ajuo apew ase sGulssou9 AS!Y ‘sabpuq Buneoy pue paxiy 
Paresiuqejyaid Paepueys uo AjuO apew aq Aew Bulsso9 Sta WG) 
‘abpisq ay) UO sueab 3314s JOU pUe ‘aJe19}999e YOU ‘dols JOU ‘(ydw g) yd» 
ZL P8ddxa JOU ’saj}DIYBA 194IO WOdy BdUeISID JaJBW—QG e ulejUIeW ‘auijsa}Ua_ 
oy) UO UIEWAs ajd14yaA 34) Jey |siNbas sHuissosd UONNeD ‘;04]U09 D1pyesy 
JDI4IS JBPUN SSO4JD 02 PAMO}|e ase JUadIad GZ Aq a6piig aya yo Aqioedes ay) 
Bulpaaoxa uOledijIsseja & YYIM Sa}DIYyar ‘Bulssoua UONNeD e Ul (Dd) 
‘sBulssos9 ys1J 
40 sHhulsso49 UOIINeD 4ayrIa ase sHuIssos9 jeIdads ‘ajaiyan ay2 yO yey UeYY Ssay 
S! JOQUINU SSBjD aSOYM (SUeaLU BUISSOJD 48410 10) abpiig e ssoi9 0} BjDIYIA e 
yiuwad SHulssosd jeidads “pjaiy ayy ul sUONIPUOD Buijesado jeuondaoxa sapun 
‘J9PUBWLWOD 1291398} (290) ay AQ pazuoYINe ae sBuissoid jeisads (G) 
“UaPPIQsOY 
$! UoNel3ja99e 4O Buiddois uappns ‘abpiiq Buleoj} uO "(ydw GZ) ydy 
Ov 03 paidi43sai s! paads aiayM pue ‘sjeAsaqu! saJaW—G'Og UIEJUIEL SajdIYBA 
34384M “Jaquinu UONedyisse}> abpiiq ayd ueYyi ssaj 40 0} jenba Ss! saquinu 
SSEjD BjDIYBA 34 YdIYM UI aUO se peuljap si Buissosia jewuou vy (pv) 
“BIULIES] PEBYIBAO Yiu} YDIYM SasNieajy 18420 40 “SO1IM 
Aajjou ‘Burwesy peaysaao Buiaey sabpiuq 104 Daplaoid gue saieiies les 


eA Bye 2 NY 
-suc, Yt aoe S 
SSVND AU 
. ig = (saai4en paeoun) 
Mm GB-0 = (58 *SMAoijo} SB SUOT UT BIA Gan” Z) gy 
u sseyd Avesoduiald & yoise : 


55046 ®W yo JUadIed Gg Oo} jeNbsa sequin ". ¢ ub! 
“yaquiNu ssejo Ases0ywi?? WOK 
pue UBbisap seyuis yo ajar Paljyissejd @ JO BSOY) YIM apie” QW 
aur }O sHurseds pue sfuipeo; ajxe pue jaaym ayy asedwod (1) 
‘spoyujau Buimoj|oy ayy Aq paysi|dw0s9e: aq 
ABU S3jDIYaA PajaByM JO} UOIEDIISSeID JUaIPadXy “saj21yaA Pajas4ym (PB 
‘JaQquINU UOIedIjIssejo JUBUeWIad E UIE}GO O} ajqissod se UOOS se 
QE—SG W4 01 a0uasajyas Aq 10 ZLE—G WL U! pauljino se poy yeorzAjeue 3uyy 
Aq paijissejoas aq PjNOYs ajd1YyaA ay, “SPOYJIW UO!JedIjISSe/9 juaipadxa Buisn 
Aq paysijdwos0e aQ Ud UONEDIfISSE|D BjDIYBA Asesodwa} ‘Aduaisawe ue: u| 


BA 3O 8 


NOILVOISISSV19 SIOIHSA LN3I03dXx3 ES 


‘mojag 9¢—-G YdeJBesed ul payesipul 
Se PaUIWJajap ave Sasse|D UO!JEUIQWIOD “"WG'DE UeY) ssa} S! WaYd u9aMj}aq 
goue\sip a4) pue ueds awes ay} UO YIOq ase Aay) ssajuN ‘ajyesedas Ppasapisuoo 
ase Aayy ‘sayOUe HuIMO}) SI ADIYaA BUO }} “BjDIYBA ajBuls e se ssejd Sj! SMOYS 
yorum ubIS apis e salused UONeUIqWO. ay} Ul aj!YyaA Yoe ‘yaquinu sse|d 
By} aAOge pad U! ,,,, 18123] BY YIIM UONEUIGUIOS a3 104 SSE[9 8/2/49 jew4ou 
ay) smoys UBIS }UOI ay) ‘(ede WG'OE UeY? Ssaj Padeds Sajd|4aA aj6urs asow 
JO OM}) aJDIYBA UOIJEUIQWOD e YYWM “WOIDITfISST.D uolpurquioy) {Z) 


“MaIA WOS} JI [23DU0D JOU SBOP ajDIYIA B42 4O ASN JeW4OU B1a4M aoejd e ul 
ajolyaa au? 4O apis 1YyB1s ayy UO UBIS apis aYyI PUB “UOISIA 4O aul} SIY MoOjaq Pue 
1y61 $,JaAUUP ay) 0} 4adwing ayy aaoge sao6 ubis uos4y ay] "yiuad JIM UBIs 
aul se abse; se aue sjesaunu ayy pue punosbyx9eq MO|jaA e UO SjesaqQUINU 492} 
aaey subis.ay{ ‘Jajauelp ul sayou! g ase suBbis apis ay} pue Ja29WeIP U! sayoutl 
G ase ajoiyan e uo subis JuOIy ‘OGL YbNOsYy) pf W041} Buibues ssaquinu ajO4yM 
aie SajdiyaA O02 Paubisse suaquINU UO!edIfISSE;D ‘uouodoifissyy)> (Lb) 

‘susig aJ1yaA = 


8cl 


621 


“saQuuNu ssejd 0} jenba Ajayew!xosdde s} usNd UI YoIUM 
‘SUO} Ul ajD1YaA payses} & yO YYBIaM ayeuNxoidde sjenba yaaj asenbs sy 
ea7e 3De}U0D PuNosB aouls ‘GE 410 Z BE S! BjD!IYaA ayy 4O Ssejd ayy PueE ‘jaay 
auenbs Z7 BE }noge si ease ayy ‘asOyasayy “Sayou! asenbs QOG’SG jo eae 
y9e}U0D pUuNOIH e sey ajdYaA Payxdes PaijissejoUN UY /afdiunx7 
“SUO} U! YUuBIOM 
ssos6 ayy 0} siya Buljenba pue (1aaj asenbs) syde7} ay) JO eae YDe,UOD 
punos6 je10} ay) Bulunseaw Aq pajewijsa aq ued cl M) 21914yeaA paryoes3 
34) JO 1YyBIam ssos6 ayy ‘snyy *(siyy UeYI ssaj Aj,YybIjs ase sajaIyan Aneay 
ysOw) ease Hulseaq 4134) 4O 1004 asenbs 1ad (UuO} aUO) spuNod OQ00'Z 
Ajayeuxoidde 10} paubisap aq 0} Pawinsse aq ued sajdiyaA paxyoesy 


suo} Ul 34yBiaM ssou6 = L~q ‘asaym 


= (Sajd1YaA paxde2) SSV1D AYWHYOdWIL 
"SUO) Ul B/DIYaA paydesy 
ay3 JO JyGiam ssoi6 ay) 0} jenba saquunu ssejd Avesodway e ubissy (Z) 


“wequinu 
ssejo Ases0dua} & UIE}GO O} ajDIYSA Paljisse|d AjsSNOiAasd e JO JEUY YIM BjDIYSA 
pexdes} PaijissejouN ayy jO ease yoeRIUOD PuNOsh ay asedwoy (1) 
:spoyieaw Huimoyoy ayy Aq paysijdwosse aq Aew 
S9jDNIYIA PaHdes} JO} UOIJedIZISSe]O JUsIPEdXy ‘Saj214a4 PayIDLE ‘GQ 
"pasinbas si ‘LZ0Z OWNW.LS U! pauijino se ‘aunpasoid 
UONCDIjISSE|D BJDIYSA alesaqijap asow e ‘shulseds axe PPO JO $9I}sisa}De7eYd 
peo; jensnun Buraey sajaiyan sO4 ‘ajqejieae si abe6 9113 OU 41 sabsey 40 Sayo1yan 
uOl-Y47 JO} ISd GZ 9q 03 PawNsse aq Aew asNssaid a4} BY] -aJON 


Sadi} yO JaqUINN, = " 
ISd Ul aunssaud aul] = Ly 
(aoepins puey 
42! J5e3U09 U! 3412) SayoU! aueNbs ul Ble 9EUOD aii) abeiaay = Ly 
SUO} U! 8/DIY9A JO 1YB19M ssoun . L M 


‘adam 
ee 
InToly = 


‘arqejieae ase sueaW 4aYIO OU 4) Poe 198109 a4 


‘itl a ie ee ee ee ek oe one oO me se ek. S . 


Pue 
Sanssaiq QSahid Saar eaarmar ona 


‘Poop4aao ssP]O Jualipadx|a ~& —-G e4nBiy 


6l = € + QV 
SSV1> AUVYOUWAL = AVOTUIAO + ssvi> TWWION 


OVO1NIAO SS¥1D IN3IG3dX3 
JIDIHZA JTONIS 


'E-G a4n6iy ul uMoUs se UO!ed!yissej9 AresodWa} a}ed!PU! OF 
UBIS ssejd ajD14aA psepues e YIM Paxsew si saquinu uo1edis!sselo jua|padxe 
SY Sse} aj1yaA paubisse AyjewsoU ayy wOd} ‘Sud} Ul ‘6u1peo| uy auasays!P 
aut bunsenqns 10 01 Buippe Aq saja1yan papeojapun 10 papeo|aAe cael 
aq Aew sse}9 \uaipadxa UY (PDOT poivy uvyy 42410 40f juawssnipV P 


3j91YaA puogas 40 sseiD = G 
BJDIYBA yssiy 40 SSBID = V 
O09 §8+V I+ y =ssejo uoleUIqwod 
09 8+ V3! (8+ V) BO = sseja uoeUIquUod 
*SMO||O} Se Ajsnonipadxa pauieyqo aq Aeuw sajaiyad JO suoizeulquios 
psepueisuou 4O saquinu ssejo ayy ‘suoNDuIquioD “pavpuisuo N ‘9 


OEt 


lel 


‘yL—9 pue £1—9 sajqer aag 


WIYSLVW LVO1S JO LNSWAOTdW3 Y31LdO0IT3H ‘9-9 


“TL—Q 31983 Bag 
LNIWdINOS ONILVOTS JO SOILSIHNASLOVYVHD ONILVY3dO ‘€-9 


‘7-9 pue 1—9 ‘By aag 


NSISIG N1IVE NOIG VLIW ‘2-9 


"LL—-9 NY |—9 $8/qQe) 30g 


LN3WdINDI ONISSOYD USAIN =‘b-9 


LN3WNdINDA ONILIVY ANY ONIDGIYG ‘1 ¥0!39°S 
LN3WdINDZ ONILVOTS 


9 4¥3ldVvVHO 


132 


Table 6--1. River Crossing Equipment 


PROPULSION TYPE TYPE 
ASSEMBLY | CROSSING 


TRANS= 


CAPACITY 
PORTATION 


EQUIPMENT 
oR 
CLASSIFICATION 
PNEUMATIC 
ASSAULT 


ASSEMBLY 
TIME 


FULLY LOADED 


W/1 2 1/2-TON 
TRUCK. 20 


MAINTAINS 
BOAT BOATS. W/8 HEADWAY BY 
MEN. 1 BOAT. PADOLES IN 
5 tps CURRENT: 
BY OBM, IN 


11 fps CURRENT 


FULLY LOADED 
MAINTAINS 
HEADWAY IN 
4 tps CURRENT 
ORGANIC ARMOREC 
AND MECH INF 
UNITS 


PRIMARY USE 5S 
HEAVY FLOATING 


ENGINEER 
RECON 
BOAT 


ONE MAN, BY | PADOLES (3) 
BACK PACK 


MANUAL W/) PADDLE-ENGR 
FURNISHED | CREW (3) 
PUMPS (3) 


3 MEN W/EQUIPMENT 
OR 600 POUNDS 


ARMORED 
PERSONNEL 
CARRIER 


BRIDGE 
ERECTION 


SELF. 
PROPELLED 


12 MEN W/EQUIPMENT 


ONE 2 1/2:TON | SELF- 
W/ POLE PROPELLED 


9 MEN W/EQUIPMENT {20 MIN 
OR 3,000 POUNDS (TRANS= 


BOAT (TWO 90 HP PORTED BRIDGE ASSEMBLE 
MARINE DRIVE IN TWO AND RAFT 
ENGINES) 


SECTIONS) PROPULSION 


ALUMINUM | TWO 2 1/2-TON BRIDGE 15 MIN SITE | ANCHORED BY 
FOOTBRIDGE a7 PREPARA-~ EXPEDIENT 
[ety] TION OVERHEAD 
ee 1 MIN FOR | CABLE-BRIDLE 
7 — 60 MEN/ | EACH 15 FT | LINE SYSTEM 
MIN MIN OF BRIDGE 


40 MEN/ 32 MEN/ 
25 MEN/ | 20 MEN/ 


PADOLED RAFT 1/4 TON tTRAILER & 


OR O8M 


CONSIDERED 
EXPEDIENT 
RAF 


Tabie 6-1. River Crossing Equipment (cont) 


ROSSING 


LIGHT TWO 2 1/2-TON 
TACTICAL TRUCKS AND one le 
RAFT/BRIDGE | POLE 


a Baur 33° LOADING space* 


33’ LOADING SPACE 
44° LOADING SPACE 
55’ LOADING SPACE 
56’ LOADING SPACE 
44' LOADING SPACE 


44’ LOADING SPACE 


66’ LOADING SPACE 


Lom frelraiiiie ts [2] isorr 


ULATORS 
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Table 6--1. River Crossing Equipment (cont) 


Eouip— | TRANS— TYPE TYPE CAPACITY ASSEMBLY 
PORTATION ASSEMBLY! CROSSING oR TIME 
CLASSIFICATION 


ONE : 
BRIDGE KEDGE ANcit 


134 


TRUCK, 18°’ 
OF BRIDGE 


12 BRIOGE 
TRUCKS/SET 


SHOREGUYSAE 


BRIOLE LINE 
MAY BE 


USED FOR 
ANCHORAGE 


BRIDGE 
ERECTION 


¢+FLOAT 
REM 
FORCED 


Table 6—1. River Crossing Equipment (cont) 


EQUIP- |TRANS- _IPROPULSION| TYPE TYPE CAPACITY ASSEMBLY 
MENT | PORTATION ASSEMBLYI CROSSING oR TIME 
CLASSIFICATION 
| _STREAM VELOCITY FPS 


$-FLOAT 
NOR MAL 
RAFT 


66'8’’ LOADING 
SPACE 


“ASSEMBLY TIME BASED 
ON 3 NCO’S & } EM 


50’ LOADING SPACE 


$34” LOADING SPACE 


aRibGe Por [er[ss [ss [ | [wo er/nn| eco onty man crew 
FERRY 2 FOR ASSEMBLY 
END UNIT 6 MIN $ DISTRIBUTED LOADCAP. 
% SHORT TONS 


| 47 | a7 | a7 | a7 | a7 [a7 $4 SHORT TONS 


ASSAULT [PROPELLEDIPROPELLED 
BRIDGE 7 
FERRY 


NOTE: MAB CLASS SHOULD 
BE REDUCED BY 3% IM 
CURRENT ABOVE 11 FPS. 
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PROPUL— TYPE 
PORTATION | SION ASSEMBLY |CROSSING 


CAPACITY 


OR 
CLASSIFICATION 


ASSEMBLY 
TIME 
STREAM VELOCITY FPS 


| 3] 5 Pace 

NORMAL Sono 5 MIN/BAY|ANCHORAGE MAY mI | 

BRIDGE Eee TRANSPORTER OR ERE 
TION BOATS (TEMPORI 
SEE TABLE 6—10) 088 
METHODS _DESCRIE: 
FOR CLASS 60 OR MATES: 
OUTLINED IN CHAPTER": 
TM 5-210. CLASSES GIVES 
ARE FOR TRACKED 
VEHICLES. 


LONGITU- 


RIBBON 
BRIDGE/ 
RAFT 


2 BRIDGE 
ERECTION 
BOATS 


paw LOAD SPACE 


we 70170 oH 2" Loan space 
os) 25 15/10 22° LOAD SPACE 


44' LOAD SPACE 


LONGITU- 


3-BAY 
CONVEN- 
TIONAL 


Table 6-1. River Crossing Equipment (cont) 


TALL ASSEMBLY TIMES ARE ESTIMATED USING TRAINED TROOPS, IN GOOD WEATHER, 
INDAYLIGHT. FOR UNTRAINED TROOPS ADD 30%; FOR INCLEMENT WEATHER (40°, 
80°, RAIN OR SNOW) ADD 30%; FOR BLACKOUT CONDITIONS ADD 50%. ALL PERCENT- 
AGES CALCULATED FROM ORIGINAL TIME. EX. AT NIGHT WITH UNTRAINED TROOPS = 
180% OF GIVEN TIME. 


2ALL ASSEMBLY TIMES EXCLUDE SITE PREPARATION. 
3CLASSIFICATION WHEELED VEHICLE/TRACKED VEHICLE. 


4_TR LOADING SPACE MEASURED FROM END OF NEAR SHORE BAY TO END OF FAR 
SHORE BAY (EXCLUDES RAMP SECTIONS). 


>M4T6 LOADING SPACE MEASURED FROM NEAR SHORE END STIFFENER TO FAR 
SHORE END STIFFENER (EXCLUDES END RAMPS). 


>DISTRIBUTED LOAD CAPACITY IS THE WEIGHT IN SHORT TONS THAT CAN BE 
>ARRIED BY THE RAFT. 


CLASSIFICATION OF MAB REFERS TO HEAVIEST VEHICLE WHICH CAN BE LOADED 
RESTRICTED BY END RAMP CLASSIFICATION. 
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Tahle 6-6. Deck Balk Fixed Span Data 
aor For ae = oa (Ft) And i: ae Ratio 


18 18 
80 80 55 40 


110 115 {178 178 185 {90 60 166 i 
90 9511 57] 571 62| 67 49 


e Crossing 
Ge 
ae > 
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Parts? 


Norma! Balk 


[24 |26 | 
p || 96 | 32 | 36 196 | : 
Balk Connecting ze r 
wns Ls Lab elelelell ole] LLL 


1 Figure includes two complete ramps 


2a complete spens also require 4 beering pistes, 4 long cover plates, and 4 short cover plates 
3cee figure 6-2 for deck baik layout pattern 
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Table 6—15. Anchorage Systems/Characteristics 


Anchor line must be a minimum of 10 times the 
depth of the water; 20 times depth is desirable. 
River bed must permit anchor flukes to dig in. 

See figure 6-3. 


Kedge 
Anchors 


| Shore 


Guys attached at 45° angle. Shore anchorage 

‘Guys point needed for guy lines (soil must hold dead- 

man). See figure 6—4. | 

: Combina- See remarks for separate systems. See figure 6—5. wn 
‘tion 

'Kedge & 

: Shore 

“Guys 


: Over- See para 6—7 for design. 1200 ft maximum unsup- 
ihead ported cable length. See figure 6—6. 

Cable- 

‘Bridle 

“Line 


; NOTE. All anchorage systems require approach guys to the floating sup- 
‘ports nearest the shores. 
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Table 6--16. Anchor Cable Requirements for Overhead 


Cuble-Bridle Line System — M4T6 Bridge 
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Table 6—16. Anchor Cable Requirements for Overhead 
Cable-Bridle Line System — M4T6 Bridge (cont) 


SIZE (IN.) AND NUMBER OF CABLES FOR SPECIFIED STREAM VELOCITIES® 
enor | srs rere teers tee 
smote OUAL OUAL§ TRIPLE TRIPLE 


mee 


ASED UPON IMPROVED PLOW STEEL CABLE AND 2 PERCENT INITIAL CABLE SAG. 


ASAFE. BASED ON CABLE SPAN EQUAL TO 1.1 TIMES WET GAP PLUS 100 FEET. 
ASS 60 ANCHORAGE REQUIREMENTS ARE THE SAME AS M4T6. ROUND UP TO 
‘XT HIGHER BRIDGE SPAN. 
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DESIGN OF FLAT BEARING PLATES FOR RECTANGULAR DEADMEN 
DIAM. OFCABLE IN INCHES THICKNESS OF BEARING PLATE IN INCHES (X) 
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Figure 7-5. Live load shear graph. 
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Figure 7—7. Decking chart. 
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Figure 7—14. Pile charts. 
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Table 7--5. Abutment Selection Guide 


HEIGHT SITE CONDITIONS DESIGN REMARKS 


CONCRETE TO 20’ MOST PERMANENT TYPE. FOR DESIGN, SEE TM 5- 312. 


ABUTMENT USE ON FIRM BANKS WITH | 
GOOD SOIL. 
TIMBER SILL | TO 3’ MOST ECONOMICAL AND; DESIGN IS IDENTICAL TO TIMBER 
ABUTMENT EASILY CONSTRUCTED. ‘ TRESTLE BENT WITHOUT POSTS. 
USE ON HIGH, FIRM BANKS | L, CONSISTS OF SUPPORTED SPAN 
WITH GOOD SOIL. ONLY (PAR a). 
TIMBER TO 6’ USE ON FIRM BANKS DESIGN IS IDENTICAL TO TIMBER 
BENT WITH GOOD SOIL. TRESTLE BENT. L, CONSISTS OF 


SUPPORTED SPAN ONLY (PARA a). 
| TO PREVENT OVERTURNING, USE 
DEADMAN. 


PILE USE ON GENERALLY DESIGN IS IDENTICAL TO PILE BENT. 
ABUTMENT SLOPING BANKS WITH L, CONSISTS OF SUPPORTED SPAN 
POOR SOIL CONDITIONS, ONLY (PARA c). TO PREVENT OVER. 
WHEN STABILITY IS DE- TURNING, USE DEADMAN. 
SIRED, OR WHEN BANKS 
FLOOD FREQUENTLY. 
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Figure 7- 23. Suggested lavout of equipment at bridge site. 
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Figure 7-24. Light suspension bridge. 
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Figure 7—25. Three—rope bridge. 
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Table 8-2. Wall Form Design 
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Table 9-2. Soil Characteristics 


Airfield Index 
(Frost 
Susceptibility) ade 


None to very Good to 
Slight Excellent 
Slight to 

Medium 

Slight to 

Medium 


None to very 
Fair to Poor to Not 
Good Fair Suitable 


Drainage 
Characteristics 


Description 


Gravels and 
Sandy Gravel 
with little or 
no Fines 


Crawler Tractor 
Rubber Tire 
Roller, Steel 
Wheel Roller 


Fair to 
Practically 
Impervious 


Silty Gravels, 
Gravel-Sand- 
Silt Mixture 


Rubber Tire 
Roller, 
Sheepsfoot Rol! 


Poor to 
Practically 
Impervious 


Clayey Gravels, 
Gravel, Sand- 
Clay Mixtures 


Rubber Tire 
Rolier, 
Sheepsfoot Ro! 


Sands and Gravels, 
Sands with little 
or no Fines 


Crawier Tracto: 
Rubber Tire 
Roller 


Excellent 


Slight 


Silty-Sands, 
Sand-Siit 
Mixtures 


Fair to 
Practically 
Impervious 


Rubber Tire 
Roller, 
Sheepsfoot Ro 


Slight to 
Medium 


Clayey Sands, Poor to Rubber Tire 
Sand-Clay Practically Slight to Poor to Roller, 
Mixtures - Impervious High Fair Poor Sheepsfoot Ro 


Table 9—2. Soil Characteristics (Continued) 


Medium to Rubber Tire 
silts with slight High Roller, 
plasticity Sheepsfoot Roller 


Rubber Tire 
Roller, 
Sheepsfoot Roller 


Rubber Tire 
Roller, 
Sheepsfoot Roller 


Mineral grains Rubber Tire 
containing highly i Roller, 
Organic matter i Sheepsfoot Roller 


Not Compaction not 
Suitable Practical 
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ISOHYETS REPRESENTS INCHES OF MAXIMUM RAINFALL IN ONE HOUR FOR STORM OF 2~ YEAR FREQUENCY 


Figure 9—5. World isohyetal map. 
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Figure 11—10. Hand signals. 


SIGNALS FOR DIRECTING HELICOPTERS 


MOVETOLEFT MOVE FORWARD 


TAKE OFF MOVE HOOK 
DOWN OR UP 
sr — pb gh ath 


Digitized by Google 


285 


UBAIO BNISA BE AV Be ee NE EE EEO 


Qj ‘sequuny 40 UnBue; UeAl6 40) Ay19ede9 eye 


suoivniado 
[DULION Ul SajOd UIQ sp Sdaqualy, aanadS fo Anavdoy afos ‘9-ITT 219eL 
"100) 21qN9 4ad spunod 


Op S! zaquin yo yybiam azewixoiddy ‘saizoedeo asay} 10} 9-1} 3/Ge) 38g 


310d NID V SV H3SWIL JONYS 4O ALIOVdV9 33VS ‘OL—LE 
"yOOY ay 
Buidses6 noyyM payoere aq pynoys Burs ayy ‘asimarn!q ‘aqosd ay} paeseajau 
0} yOoy ay} dses6 yOu pynoys UeWMasD PuNndsB ayy “abseyd 1e91I}99}9 peso}s 
ayy ino Buipunos6 snyy ‘yOOY 4a}dod1jay ay} 0} Peyono) pue UBWMAID puno.6 
e Aq pjay Si Pos yOeJUOD ay. PUue YWeS ayy OU! UBAIIP S! POs punos6 ay 
‘pos punos6 e 0} payseye si uN} Ul YdIYM ‘alIM JO ade} 31//eJalU JO yybua} 
'GZ—,GL & 0) paulo! pos yoejUOD payejnsu! Ue 4O sys!suOD aqoud aYy{ “a6seYd 
@y} aZ1/211N|U 0} Pasn si! ‘panss! JOU $1 YdIyM ‘aqosd abseyssip 913815 VY "1Yy6i 3 
BuluNp Aqoujoa}a 913838 yO aBseyo abue; e asjnboe suajidoojaH (2) 
‘sBnjqueQ (2) 
"40}e410S8) YIM $3j6606 ysnp JO ‘sysewW 3A1}99}01g = (9) 
"sJaujay j92IS (7) 
1J8QM Pinoys jauuossad puNndsg = (1b) 
“AjyBnosouy ease ayjO0g “Aiafog 9 


982 


L8Z 


‘Savays 40f SurysoT “[[—[][ aan8ry 


Onwmsy) van 
304 Wise 


“1yBiay sip 4% Ppesdxe 1OU PjNoYs s6e; ay) 40 
s50q Jip 18 Pesuds WNWxey ‘Bulpesids jUaAaid 0} Ja(N 960) peyse; pue jana} 
0g Pinoys she; aip ‘saoejsns prey UC “s6e; ay) 50 BuIpeasds jUaAaid 1M SY) 
"wep U! pece|d she; seays ayy pue np aq Pinoys sajOH (0110077 ‘q 
“spec; Aasay Ajawasxa 403 peonpes sq Isnw O1es SIY) “Be; 1p 

sO 422.0Welp Is8a] 34) SOW Og si Bua; Be; se9Yys WNW xey peasy 
“JEDNUIA BYI WO1 PBUI}DU! 410M 02 PeUBISEP ave Pue uonsod 
YS 40 YONDNIISUOS 48dold ay) sanoyus 


41942 PJOY O23 PaAN6 aq isNw S4884S ‘su80 
BE --Lki a2nBi4 -s2:90fQo AxINGq pue Assurysew AAgey 320818 03 PeEN Base sue8eYyS 


Buypeojun pue Gulpecy JO}, SUBEW WUBIUBGAUOD ©& S! 24 SMOLIP4IGO yy 
"910d aun 4O sparip—OmMy seddn ety YsLUjeBe 1e9q JOU IsNUW 3) ‘“ABABMOY -SPeO| 
493464; 40) 3) O81eYy “PuNcIE ay} 0} WCOg a4} 4O 12Nq ey? JeMO| ‘SPeO| Aaeay 
404 ‘ajod uB ayy yo inBuay aun $psj}yy—OM) $1 WOO ay) ‘ajod ay} 4O Bseq Sty) 
WOs) 89UG1S)P B 38 SPAO] 241| 02 SejOd UB UO pesN sie sWIOOgG <SUjTBiy 


ywoiwegsaq WOOs ‘Eel -LL 


‘uonpsado 40f Apvas aod ul “7[--[ ] a4n3td 
ay 
~  wamod JO 29uNDS OL = 


Ano AA 
aais 
AN® 2404 | j 


ANO NOVE 


AN® 
301S 


"yrbu9| 
ajOd sin sew. % 02 € G18 SANDS ‘sOJQWEIP WNWIUjW ay} Sel OO $! yr6ua| 
aIqemoyje wNnwixew ay “E1— 11 aunBiy u! peyesysny)! $1 Gui661s Auessaoeu Ot2 
alum ‘UORnesedo JOy UO!}ISOd U! ajod UI6 aU sMOYs ZTI—11 94N6I4 *yuawdinbe 
semod 10 Buj66i2 Asmjuewejddns Aq pasies eq ysnw sajod seGu0) 3nq 
‘puey Aq Ajisea pesies aq Aew Guo] 1983 Op 40 OE Bjod UB Wy 8UjI9a4T 

(ZL—1L 1 °64y) paresedo pue ‘perow ‘pab6)s Ajisee $! 3} “9/497 
Bunsioy ajqeiins UuajM peddinbe pue ‘uds3s0d [B9122aA—JBBU JO [ED!I1BA 8 ul 
4 pyoy 03 doy auy ye peAnG ‘seds yyBydn ue s! ajod ul6 ‘uojdissag =D 


JIOdNID ‘ZL~tl 


682 


‘ajod wi3 sof BulYSNT “£I-TI adn3l] ~ 
43018 HOLVNS 
eee a ONISNOW eure 
310d NIS 4O 
3SVE@ LV SliVi30 
ONIHSVI 


ONIZIIS 
1V31)D 


3104 
49019 27ND VI s10¢ 


1Vji1D> 
ooo 
310d NIS 40 
dOl lV S1IV130 


ONISNOW aes a 


ANS 


i a ne ae a fn, ne ae a 


L6Z 


“LULL @sn6yy pue g—| | 21qGe2 395 ‘sxoOY UO spe} ayes 104 


SMOOH ‘“ZL~UL 
“LLL 2198) das ‘spec; Burys0om ajes 4O4 


SNIVHD ‘OL-tt 
"OL—LL eunBy aas ‘syouy UoWWOD as0ow ay] 104 


SLONN ‘St—tL 


‘sqiOSp'L = 4 
02 a 
Ol [ (008) % + 00S'2 

[UOIINJOS 

123302 = QOUeISIP - A 

199,0L = soUeIsIP yg 

'$q1008 = seds 40 1ybiaMy 

$41 00S'Z = peo? 
>U8AIS 


"MlajqOrg ajduoxy -q 

Sue sip sejNDIPuadiad = A 

Soueysip Yup = Q 

sJeds 40 1y61am = Sy 

peo] jo 1yG1am = | 

oul) An6 ul uoisuay = 
:SJOUAR 

=i 


A 


a(S + mM) 
"@{NUOJ Buymnojoy ap asn ‘(G,—L EL “B1y) 
aul) An6 o6urs aun uo Uolsua} 843 aINdWOD Oo} ‘pesnN si aul) ANB ajbuls e USUM 
G68D O1N OQ SABME PINOM SIU) “GIMININS J PUE PEO; 8Y2 LAIM aul! JD9UIP 
Ul 8! uy) ANB @ ueYymM sunsco eu; ANB @ UO s8ez38 SOW BY ‘suOoIsuaz ‘Dp 


SWWed NISY CIA CHW 7bAe MO AIFIeAIT Et meee 8 re 


(y Ajafvs fo 401904 ) SujpYy) JO s91,4adOdg Z-T1 99" 


‘Sauyans ajsurs ut uoisuay Burjndwoy ‘$[—][ | andl 


£62 


‘syouy ‘9I-[[ aan81y 


“SOHINY 
O1 1408 UO 318V> NAiSV4 O1 


‘3408 NI 1LO¢dS 4VIM 
440 GVO 3NV1 BO 3408 NILBOHS 


(3dO2 NI INIOd ANY LV O21) 
3@ AVW ONY SONIHSY?) TIV HSIN 

ONY i¥ViS O1 GISN SI LI) “S040 
§O ‘SIEWIL ‘3did O1 31408 N3ISV4 


(SIH LH JIWH AG 
GIANIWIIGINS 4 AGIVIOBINOD 

AUSY2 28OW Si) Sudewi 
AAWaH ONIOOVEO 50 ONILII 


(G3UNN AUSY3 Si ONY Niveis 
B3IONN 41S LON THM)'400) ¥ WHOS 


(NIVMLS B3ONN LHOIL MVC 40 
4115 LON THAM)'3ARa NV O1 3d048 80 
‘3921S TWNOINN 40 ‘$3408 13M NIOF 


“s ON] x 


a NOClv4aisndzdy 


“ONIHSY? wOO18 

QON3 O14 (NIVELS B30NNF HOLL 
AVEO TUM ANB ‘411s 10N TH 

‘SZIS IWS 40 S8a404 OM, Pb rong 


HANOW 


AVOUHL 
Vv 


3A3 
i .* : 


llr = (SNOL) 2 
?§$NOOH YO4 CVOT NNOM 3IVS NOs VINWUOS ‘J1LON 
“LI—-11 BUNOIS 33S ‘O BO ‘D'S ‘V OL 3INZUIIAU UOA- 


w/€ of 
T/t M 
St /Et vt 
cE/6 CL 
CE/LT 
ZEs/te Ot 
T/L 6 
CE/ét @ 
O/S Z 


Osi 9 
w/t 9 
ce/ee § 
9t/St 


ALIIVAVD 
ONINBOM 


syooH uo spooT afos ‘8-TT Agel 


G62 


*aj9A9 Burpeo} au) sjeadaz pue 
‘Japeo| PuCsas ay) PuIYyaq 4/98}! SUOITISOd ‘jNd YsNf Bale aYyi YBNoIU, syoeq 
' d 4azop ay, = “Surpvo] yooayI0g = (D) 
papeo; j1JUN sades96 ay) saysn p ay ‘s2:P2901d BIO} 
_ na noys $18z70qg 
3yi yO aUO Aq suades36 PaMo} peoj—yYsnd O03 pasn aq pinoy aoe 
0} sold j!0s ayy Buiddis pue ‘Buizop |jyuMop ‘Bulzop ape|q--o,—apeq 
‘Butzo 10)8 Aq paziuixew aq Aew uolonpoisd 43az0q (7) 
on _ "uo1je4ad0 JEWJOU Jo snoy Jad 
spseA dIQNd C'G jo Ajloedes 
any yo sudie6 G AjazeuxOsdde awnsuod | iM Pue 
pe e Ss ero pezis—winipaw vy *(138j OOE 03 Q) SeoueIs!ip WOYs Joy yWeS 
Bulaow 40} JuaWAINDE je8d1WOU0TE YsOUW Bj} B18 SJOJDEIY JAIMEID (4) 
42Z0Q/4019DA, saJMDI ‘gq 


"Z—-ZL 319 BBG ‘UONJINpOdg Pud UOIJIajaS JuauMdinb7 ‘py 
ONIINVH GNV ‘ONILVAVOXS “ONIddINLS ‘e: -ZL 
"L-ZL 21Qe1 88g ‘UOIIONpOsd Bulsea}9 4039823 48|Me12 


ONIYVW319 NOILONYLSNOD ‘Z--ZL 


*su011eJad0 pajelai 428 Jo 
UOIeUIPsOOD Pue adUaNbes sedosd pue ‘JuaWdiINbe jo VORezZI}IIN MINUS 
aunsut QJ uoNnonposd jenjoe uo paeseq saainosal bai ao 
asinbes yuawabeuew 9jisgol 
ayi jO Buisoyuow jueYsUOd. sad! ane 
$ WI UI punoy ag Aew UONeuUsosu! pal!eJap BIOW “SUO!}/PUOD 4AjIs gof 
LeO-G5,WL Y 


jenyoe yim Aiqesapisuod Aiea A@us pub ‘u0i)/puod 900/940 U0 pose aue Uaib 
saqewiyse UONINPOsd “YONSNPosd pue SJuawasinbas yuawWdinbe uononsjsuo0d 
Bunewnse usYyM auljapiNd jesauab e se Pasn aq pinoys saydeys sly] 'D 


WH3IN3D ‘L--ZL 


LANAWdINO| AAV3H AO NOILVZIVILA 
seat ee eee =t HAILAVHD 


"e—-Z1h e1qe3 98S ‘“UONINpOsg auyj3vaq Puvd JaAoys 4amog ‘0 


ONIGVOT GNV ONILAIT = “v—-Zk 


*91QISSOd Se 1$0) SE 
BU 31ND By) area] UBD SWIUN pepeEd, je Jey) auNnsu! Pues soUEBIs}se1 BUNjO7 JOMO} 
03 sepes6 & WIM PeUIEQUIeEW eq PINOYs speos jney iy ‘spooYy ino /P 
“Buypeo) 03 JOJd }106 ayy Buddy, pue ‘6uypeo) ajppeiys ‘Gu;peo) |j1yUMOP 
Aq peziuyxew aq ued uolnonpoid sedes9g ‘uoNoNposg dadDLg =D 
"1S4ty BY) 02 JUZDE(PEe PUe UO!DJIP ewes St 
ut Guraow $! Yo!yM Jades9s PUcdes au) salsNd Pue PuIYyeq seAOW UA} ‘5908196 
3Suly BY SPeo|-ysnd 4eZz0P aip ‘SIND BuO} Uy “Sulpvo; ulDYD (9) 
"UOIIeJIP a}18s0ddo ayy ul BuljeAes) aj14YM 1902196 PUCDES 
GY) Peo] PUB U0!IDEJIP asJaAal ULD 18ZOP 9Yi OS PEUOIIISOd s! 48de106 JayJOUR 
‘s00B196 181} OY Sped}--ysnd sazop aun sayy “Suppo; aysinygs (4) — 


‘OL6L eunr ‘g—SZ7S Wd VO 80U819j80. 


eSUliva]D valy s40f Sajpuanyisy “[—-ZI ajqul 


L672 


“WIM ALVA 31IdHDOLS OL G34INDSZY 
ATIVWHYON SI ¥3Z00 V ‘G3SN 3¥v SH30VOT 4! *(P—b—-Z1 NOIL93S 
33S) GALVNIVA3Z 38 GINOHS SHDNYL dWNG GNV ¥30VO7 v ONISA 
4O ALINIGISSOd JHL “143 OOOE NVHL Y3LV3H9 SJONVLSIC INVvH LV, 


~T eS 


= 


ataniaaond 
oe 
Ce 
se 
ss 
_ 
ee 
a 
vLe 882 


op res 
~)] © 
~~ 


© 
Ss 
ie] 


PA "9 8 - 4ede19g 
4029041 1/4 


IN3SWdINOS 
sNOH{ 40g SPue A 3IGND yueg uw saIeUWINIsSy UONINPOIg 


ee ee ee eee ovr. qe — eee SS Oe er 


V ONY 1934428 WOWIXVA YOd LND 10 H1Ld3O 2 1SVLING NO G8SVEee 
LON NILIT1NG IWOINHD4L VISd ONY 8961 AWS LEE—-S WL “dau 


HONOL ‘GUVH ‘AV19 


[_ awa wonnoo a000 


1BAVES ONY GNVS 


AV19 AGNVS LHSI1 
—-WYO7 LSIOW 


INITIDVEO 


‘G31SV18 ATWOOd “490 


G31SV18 113M ‘390 


AMNDILS ‘L3M ‘AWI9 


HONOL ‘GYUVH ‘AVT9 


HLYV3 NOWWOD GOOD 


T3aAVUD GNY ONVS 


AW19 AGNVS LHONM 
—-WVO'7 LSIOW 


T3AOHS H3MOd 
TitwiVin 
3dAL/LNSWHOVILY 
4uNOH JLANIW 09 43d SONYA DI8ND NYS Ni SAL vWiLS3 NOILONGOwd 


¢ HONINPOd aUN8naq, Pun poAOYS 49M0dg (EF -E1 21FVPL 
862 


{\ 


\ 


oy 
Digitized by Google 


662 


i yoedw 
oe ee 


UO!!pudD 
[OG yer 


(ParouUns]) S40}ID-4 MOAIAUOD HOS ~S- CL P14PL 


sanioedes 
yexoNng 
peey 3VS 


Sse RP Peres rs fF a>rerverc ww sheer ver a — se. BOs een o 


ee ee ee ee ee ee ee a ie a os _ at 


-$y9n OL =N 
Z (ujw) aw Bu:peo| 


a le “oe = (ujw) aun janesa 


u 
z 


+1 


aut} Guipeo; saynuiw Z = — 
09 


peo/spA nog 
anoy sad speoj OF = 


anoy/spA no QSL 


:UO!YNJOS 
{SdINuUIW OE JO Gui} aj9A9 janes) e YIM INOY gad spueA 31qQnd OG) -4Aet 
0) pesinbes aq pynom syoN22 pPueA---d1Qnd--G Auew MOH sajdwexg (£) 
‘saynuiu 
ul aut, Buipeo; ule7qO 02 OQ OU! 4NOy sad speo; apiaig “4noy Jad speo 
396 0) (uNOY sad spseA 91QNd Ul) uononpod yun Buipeo) ayy O3u! (spseA a1Qn: 
ul) azis YON ayy Buipiaip Aq peuruazap Si SIYJ “49N4I BYd peo; Ajjenyoe-o 
quawdinbe Buipeo; ayy 10) pesinbes aw} ayy S! awd Buipeoy ay, (Z) 
‘QjDAD ajajdwod auc 
$i pepeojas aq pue ‘yiuN Buipeo; ayy 0} winjas ‘peoqyun ‘pesinbas s} jgisayeu 
ay BJ9UM alIS ayy 0} janes) ‘JUaWdINba Buipeo; ay} WO Aeme 4nd Oo 
yoni dwnp pepeo| e 103 pesinbas awn ayy “UONeuise Aq 10 yUaWaINSesU 
jenjoe Aq peuiwajyap aq Aew pue uonesado yO aj9A9 auO 339;dwo 
0] 11UN Gurney e 104 pesinbas si yey. auw!} ay} Si BUsIZ BACs} ayy (Lb) 
pesinbes syonsj yo yaquunu = N 
(uu) aw BuIped| 
(Uius) aut JaAe2 + | 


“Ayioedeo winuwixew Je Ud!esadO U! quawdinbea 6uipeo| daa 
0} peuinbou syonz yO Jaquinu ay) 4O ajeUlyse Aseuiwijaid & ayew 0} pas 
$1 eynuuoy BuImojjoy ay, ‘Ssuauasnbay yonsL dung suymuusy P 


0o€ 


LOE 


"S8YDUP 4eajo Pue usa] -aIN0g (9) 
"uOISOJa JUBAIIC 02 SyUeG ado|S ‘adoj/g (Gg) 
"UMOJD PUR BdEYINS Peos axBWY “MOspIIM JadaT (fp) 
"PeOs JO 493U3D 02 IND YOPIp 
WOJj MOJPUIM aAOW PUe pueog pjow ajbuy “Mospuim Buoy (g) 
‘a{qissod se daap se sino ayeyy 
"}29YM JUO’ IYBi4 PUlyaq PUB YIM aut; UL Ss! 36pe BuIpea; OS pueog pow 
snipy “ind Buiysew ul jaaym yuo’ YYyBIU |aDejg ND 3uIYIIIG (Z) 
"$a ye}S 
Buoje Nd You! p 02 E e ayeW PUe jaa4yM 1U0J) I4BIU JO apiszno ye pueog pjow 
VIS “S9HEIS YOIIP YIM Ul] U! ;29YM JUOIY IYBIU adelg 9D Burysow (1) 
“UONINAISUOD PdOd Alsoy ul Sdaig gq 


‘punoue sepes6 usny ‘saoueisip 106u0; 104 “320/010 yo Buiuui6eq 
03 Gn y9eq Pinoys ssepe|s6 °398) OOO) 02 dN seouersip Bui ysom 404 FON 


[e1aQewW sNOWIWNIIq 
yO seipur 7 908; Us Burxiyy aoe 


scepns Burdeus PA "9 se mapa 

yerze.ew Buipeeuds PAD 
edeys pue Ayuess PA bs uonesedaig 
eper6qns 


‘BuiyouPp wha 
Bup66ip puey *Buyouip Nw 


6uy061P ecto ‘Bupuip A. | PAD 


$42 ¢7p945) Sea iil aia MONINPOdY °9--Z/ 27qQPL 


ee ee 


"B=—ZL 91983 wWidsy (3) 403085 ADUGIDIJj0 UB DEj9S —*P 
:SQUUCW BulAN0]}0) 94) UL} PeUleIgO eq 
Aeul yuewidinbe uojJoOrysUOS JaeUIBUS 10j UOJJONPOId JO sezEW!ISB [24JBUGD 


NOILVWILS3 NOILVHNG GOf GNY NOILONGOWd “L-cb 


epebebey == 


ano pita eres DQnD Wy SQewnsy UuONINpOIg 


49f0Y 1oofsdaays—jjiq Surgvdwoy ‘£-ZI aqul 


"squawasINbes yun jNeYy 
6u1yejNdjed 0} sO1Id PeulWEIap oq PjNoYs pue ‘suorzesado {ily Pue IND pUWI| 
Agw UO}ONPOd 10,9edWOD ‘sessed jo sequUNU pasiNbas ay} Pue I!/ JO yidap 
Gin dujWU8IeP 0} AlesSaDeU $1 Ciu}S 31$9} uoiIedwoo yy ‘SUONDINUIT 9 

"L—-Z| 21981 BAS | ‘s4azpoy 100fsdaays fo sanyigody) uoijonpoig | 
*40]98d WO adA} payooy e@ ajnbes Ajjesaueb sj!0$ aAIsayOd *su0,0edwoo winip 
yoows (Ajase2) 40 ‘AsOjeuqlA ‘pesi}—oIJeWNeUC 0} ss0joedwod ay} yitUl| 
Ajjesuad $]108 sejNuesS) “$]108 BAISAYOS (Z) PUe ‘s}/05 Jeynues6 40 ‘ssajudisayoo 
(1) ‘sedAy sofew OM) OJU! papiAip eq ABW $}/0s ‘sasodiund uoljedus03 
404 ‘pesn aq 03 sOyDedWOD yo adAy ayy suUsaAcb A\yesaua6 §=pezoedwioo 
aq 02 j108 yo adAy ayy yuaudinby Sunyjovduod fo uoNsajag =D 


NOILQVdWOOD ‘9-21 


cOe 


€0e 


"MUN BUD 40} UONINposd Ajsnoy = g 
"pasn stun yuawdinbe ay!) yo waquuiny = y 
eee Rete ot. ee ee = (SUNOY) aus 
sunoy—aulyoew ul! yUaWaIINbes gol |e103 ; 
7@]MWIO} Buraroyjoy ayy Aq pasinbes au ayewisy 
(WIL) SUNY BjDAD 
(40398) yya) 3 x sYy/uIW Og x AjIDedes | d 
(YON aNpoag 
48d@49S) “eynuoy Buimoyjoy ayy Aq (d) UONSNpoid Aysnoy aewnsy -a 
“(G--ZL a1qey 
83S) spueA a1Gnd yuUeG 02 Ay9edeo yUaWdiNbe au WaAUOd ‘AUessaz—uU a 7) 
“Ayoeded Juawdinba ayy auiwiajag = -2 
"@UNN BJDAD jeNbe pynom aus) pexiy snid auiy ajqeue,n 
"sAWM YQOG aU} jaAeN aUIWUaIapP 0} pesn aq ysnw souelsip diy punoy 
88 Xx (ydw) paeds 
(4) adueIsip janes 


:uonenba Buimo}}04 ayy Aq pezejnajeo aq Aew awity 
JOAGs | “AWN jaAedy JO Buljney ayy Ajjewsou si aun ajqeueA “jUaWaINseew 
jenyce Aq peuiwejap isaq si pue ‘Guipeojun pue ‘buipeo; ‘Buluontsod 4Oj 
Peuinbeu aun ayy si aw pexi4 ‘awn ajqeien pue awl} pexiy JO uoNeuIquos 
@ S$! aw) ajDAD ‘uOoIsanb UI UOHesado ay) 10y aw} 3/9A9 ayi ayewnsy -g 


' w 
£90 4Y/UIW Op [SOU uoRe0dE 14BIN 
S20 JU/UIW Oy yes) 
* du/uiw 
S20 Y/uIW Sp [SOU uojesedc Aeg 
evo | swuwog | oe 
403984 S001) 
Asu08191333 edA, 


S40IID4 COUMADIN fF ‘8S -2€1 aqQn wh 
a re 


= (UIW) aUI] |aABI] 18Z0G 


"L-EL eanby 9ag 
"SUeYOIIy PUR seUIIIB] Jesu dN Jas eq Pinoys sadinap Buiysem—pueHH 7 


S3ILIMNDV4 ONIHSVM “2 EL 


"OL—LZ W4 208 UONsUES play UO Sj1e2eP 405 


S3ILIMOV4 NOILVLINVS ‘L—-€t 


NOILVLINVS Q13!I3 


€L YALdVHOD 


vOE 


"G-EL pue p—El ‘E—El saunby aag = (¢) 
"$1U3} 0} JUTIUBAUODS PUB ‘ajaUUIJad ay) apisU! ing eale 
JUBWUOJUBD Jl} APIsINO ‘UsYydIIy WO4y $49} OO] 3sea] Je 932007 = (Z) 
“yun 
UBLU--QO} & 40} aJenbape si ‘saxoqg aulsje; a}OY—4sNOy YUM sauUIzIe] 11d daap 
OM} JO *$U0II99S JOOJ—-4INOY Ul YUII) B/PpesIs 4O 188} UGAIXIS ‘adU0 Ye JUN 
ay) 4O JUadJad g Sea] Ye JO sed Bye) 02 aJeENbepe aq pynoys azis (1) 
‘SOULIDT =“ 


WSOdSIG 3A1SVM ‘E-EL 


‘Suinap [dja Suisn ‘juin 4aMOYUS “C—E] asnsiy 


"Z—EL 94761; sag -giasOW 
Pue 8UueiBAY ;eUucesed 40} 8/Q1I880d JansueYyM dn 198 Bq PyNoUs s10morn 9 


Cee 


VIHIVEM WOES 
158108¢ OL 8NSSei 
BBACG GEDV1d 38 
AVW SNV2 C1 ‘ON 


tS 
9019314 
3Sd1073.Zt « 6 aniun 
"'xOuddV 2108 


LOE 


‘1No 
6u13396 wos ‘auisje; pasoja ay) ul yoyey Aew yoy ‘ednd Ajj Aue Sluaaaid 


SIU “aplonossul LIM Uiebe 3) Aesds pue WIP yo 100) | Isea} Ye UUM JaA0 JId 
a) PuNnow UayZ ‘aUO 1xaU ayy BuIppe asoyaq UMOP Jade} Yde9 Bul yoed ‘Muea 
JO ssaAej Youl--€ aAlssadons YIM jada] puNosb au} 07 wd ayn {ity (9) 
"SIIEM apis ayy WO 13a Z Bulpualxa azeysns punos6 ayy pue ‘SITEM apis-au) 
‘sjuajuod id ayy Aeuds ‘apionoesu: jenpisay peaoidde ue 6uis¢) (D) 
-SMO}/O} se 1 2S0)9 
Pue xoq aulse] ay) aAOWas ‘pauOpuUege aq 0} si JO adepINs ayy Wo 4} 1004 | 
JUIOT & O} SazseM YIM Paj}!} S9WO5Aq Id aUIN}e] e se aU YoNs ly (Gg) 
‘Papuawwodsas JOU ale SpoUrel asay. ‘as0jasay! *101,U05 40po 
40 Ajj 404 3A1293jj9 JOU SI ‘3NO--UING UI 3dadx~a ‘sJUa}UO0D Yd a2 ino Buu anq 
40 syid ay) Ul att) BuIsm) ‘apionoasur jenpisas e YIM Aj 43am 291M} Saxoq ayy 
JO JO149U! B42 PUC $}U3}U0D Jd ay} Aeds Osje ‘sisixa Wajqoid Aly e }1 “Alyaam 
BdIM} BPIDIJDVSU! (ENPIsas 2 YIM $49} jays 342 JO apisu!l ayy AesdS (9) 
“Ajiep 4ayem pue deos yiIM saxoq Pue $}eas auIse} ayy qnusg gq) 
“Paleas $yde4D (je PUE P|sO)d S1eas SaUIIIe] 34} O2 SPI} ay) daay (D) 
"S40PO 3dNpas 02 pue Buippaigq Ajj JUaAdId 0} e|Ie Gwed asijua 84} UI! WesBoud 
|O4U0S--Ajy pooh e ulexuiew pue Ajsadosd sauie; ay) 921104 (p) 


pou) og Ep oansyy 


‘$8000 OVE ANY VIVABND TUM 110 ONIEIHIAVO WOES SID3SMI BIHIO GNV S3I2 433 O1 
WNEG GNNOSV ONY NIITBISHIIVI NO NWO AVEAS Ol AIIVG NVD ABINOS V ISN :310N 


JT) Uawone owes 
WHO TWD 9s 


idid NOHdIS 
aaZiINvAIWS jel 


aie PTA 
2™17 gnnowDp 


ow, . ee EN BPLVM Diy 3A05 ain a. cu,. 


EEE aR VOU 10 “yaho] purtody yy Sew We or TE. 
}) ease dues apiszno ‘ajqissod se uayay WO J8y $8 aye007 (2) 
‘deep 132) » Pue auenbs a9; p 1889; Je aq PjNoYs aZ!S$ (t) 

‘sug adogiwyg 


‘auld4jO] ino--uing 9—¢] aansig 


¥O193143G 
aInian 
Iwiaw 


"xOq aulsze) ay) us Wap ayy Bulse;das az0jaq ;013U0D JOeSU! JO¥ Pappe 
S! jany jasaip yO You! Uly “Yyse AJP eB 01 pousNg ase sjua}UOD ay} PUue Peppe SI 
10 Jang “Ajep panowas st wnup ayy “(9--E1 614) xoq auyse] yt U! aJOY YyoeE 
JAPUN PaljeIsU! $1 j91seq 4O WHIP UOT|e6 -gG e JO ;jeH “pesn aq Aew saute 
1NO-usIN ‘sauije) 1d 4O asn ay) apnjoaid sajqey sagem YyBIy UayM (9) 
‘seaue jeuoijzesado-~uoU 
Ul UONeUBISap 2IUN ay? se jam se Ppaso;s arep ay pue yid yo adA? ay) a}e0Ipul 
isnw ubis ay, ‘punow aig yo do} UO UbiS 38{N6uB1904 e axeid (7) 


80€ 


60€ 


‘(ad A] jass0g ) da} asnaa8 WUfeg -£-€] aansr4 


Jdid 1311NO 


ONINIVULS YO4 SSVUO HLIM 
XO@ NIGOOM GIlVIO4IIUd 


‘id OJU! Ulesp adid aseas6 wos abeulzup 
aA7y Pue sadid yWwWo ‘yd ay) Bunonssuos uy) “Id ayy dn BuNjy WOs} jzOuns 
898j4NS JUZAIIG OF PaplAoid aGeuiesp pue (/--E1 613) Pepiaoid aq jsnw deny 
aseas6 @ 184) Id|oxa (G—E1 “B1y) jOUlIN ayy se aes ay2 paxonuysUOD aq Aew 
110 aBeyeos ay, ‘ease UAaYydI!y ay} UI P9}e20} 9q Pinoys asays ‘s1id abexeos 
ul jO pesodsip eq pinoys saisem uays¥y pinbiqD ‘sziy 28BDYDOS ‘2 

"Ud |ayl 403 UONBZII3N SUaIIOYS Pue 1n0 Bulusng aaisajja sapnise4d sii se 


$2:0 s6eqieB o1u! Peduinp aq s48AeU PINOYs saIsen wayo2Iy pInNbiz (ev) 
oe 42 ; ora _. s 2 : SUSE. BAeage Pe eee 


WUoddns (YJ OF PUe “SP10j “SB141I94 “SAbPisg “sjaVUN, “‘speos ~UlE149I) SIOIVE} 
wed jiubis yo sydesboOYd Pue ‘sdew jes0; ‘saunieay eaiyiti Scan 
Mew (Z— pt 614) ‘pepeeu se syiodas soueRssieuU0da1 pio} puUe ‘Assd} 
eUUN, ‘eBpiuq pue ‘170das auUeSss/BUUOD|/ Ped e “WO Odes aoueSSIBUUODAI 
sgeulBue ue Aq peiuedwooce 81 odes aduess}euu0des 83Ndd VY "saunjeay 
Buiywi] ey MOUS 02 (L--pL aiqer) sjoqwAs Bursn “(1—pL “61y) Aejian0 
JO wsJO} Gew poiyjijGusis ul si uoijesedasd yO powww pesajasd ayy ‘4299 
pue ‘asinuod ‘ajeind08 aq P|NOoYs yiodas aouessieuuodes y ‘W4oday 7 
"PEsN oq [JIM 3INOJ GY} GUI} JO yu ayewixosdde 
eyy pue ‘INoy 4ad peAaowW aq 02 sSe/9 yoes yo Jsequunu aye xoidde 
OU ‘SA}DIYBA |say2 jO UVOIJEDIISSe|D 92 ‘pasn aq jjIM ey? SajoiyeA etd 
yo 146iay pue ‘Upp ‘}Ybiam ay) apNjou! $10}9e} gouessieuuUcdaYy “JUN quased 
ay. jO UOISSIL a4? JaPISUCD YsNW |sdURsS!eUUODas 3INOY ‘UuoIssI 6Q 
‘sjauuny —(S) 
sues Bulssosd weass say pue sabpig = (PF) 
‘suononuisqg = (€) 
‘UOIJEWOJU! Payielap Bow JOJ OLE—G WL 23S ‘sanjijiqedeo 
Buueaqpec; Buipnjous ‘sosiaoeseYys diay? Pue speos Bunsixg (Z) 
"u18s19] JO BANIEN (L) 
‘sapnjout 
aouessieuuodas yO adAy siya ul yYyBnos UO!eUWIOjU| ‘ajqeaioesd =uayM 
gouessieuuooas sie Aq pajyuawajddns aq pynoys nq ‘punos6 ayy uo apew 
$1 pue aouessieuuooa je 0} Ajdde yey? seruauepUn; awes ay) Aq pausaaob 
$i 1, ‘sayjddns pue ‘yuawdinba ‘sdoos} yO yuaWaAOW ay} JO} uo!}9a|9S 33NO4 
UJ pile O} UOIZeWIOjU! SaplAOId adUeSSeUUOIIs 3INOY ‘uonuiad 0? 


JONVSSIVNNOOSY 3LNOY "L -BL 


JONVSSIVNNOO3Y 


vL YALdVHO 


Ole 


LLe 


"ADJAIAO JIUDSSINUNO IAL AINOL DN JO AJUWUNXY | -- py aanB] 


‘» BLOW ‘E—bl O19 235 ‘t—ri 
Z219Vi 4O SOUVONVLIS BHA MONEE SI AVM 


GS IZAVML SHL NIHM BOW Of? NYHL 
$$37 $1 SONVEVATD GVSHUSAO N3HM (GO) 
BUBNLINGLS 40 3dVHS MOHS ‘S3SSVd¥aONN 


“SUZLIW NI HLOG ‘HLONZI 

QSLDIBLSNOD TWWiOl 3H1 “LHOIM BHL OL AVHL 
'MOILIIBASNOD BHL 40 HAGIM BHL SSLVDIGNI 
4337 2HL OL 3UNOId BHL ‘7—l J1GVL 

30 SOQUVGNVLS 3HL MO13E AVM GITIZAVEL 
BML WI NOILINGSYW ANYW (GO) ‘NOILIIBASNOD 


“SLIWE3d J1VOS dYW Ji 

BQVUD 40 HIONS1 SINZS3Ud34H MOUNY 4O 
HLION37 GNY “TTIHdN INIOd SAVM IY SMONUY 
“NMOHS 39 TIM 30VED 40 % IWNLIY 
‘USHOIH YO %L JOVUD ANV (GO) ‘S3I0VNO d3Z1S 


“SURZLIW MI ZBNAVAUND JO SNIGVS WNHWINIW 
3H1 ‘LHOIS JHL O1 AVHL ‘SRANND 

40 BSEWNN BHI SILVSIGNI 1437 3HL OL 
3UNDId BHL “S3AUNND AYVHS 4O $31N3S 


“SVWVLYOdSS S$! SHILIW 

So NVHi S$37 1NG’SUaLIW OF NVHI waiva4Nd 
3AUND ANY ‘W3ARMOH 'SHIL3W OF OL TWNOA YO 
NVH1 SS37 SNIGVY ANY (GO) “FANN. dYVHS 


VI3Zlied F NOIIdINIS3aG 


aONVaVa ID 
Gvanu3zAo 
wowiniw 


+Hoi 


QVaHeERIAO 
wowixvw 


TIRT AST 


AS Az 
~ @ =o 
a o 
x 5 RS 
WSI/E cS 
WS 
1OSWAS 


1H0d38 JINVSSIVNNOITH IHL Wi ISN BOI STOGWAS 


SJOQUAS Avp1aAQ “[—PI 292L 


cle 


BONVUVIID HLOIM 
GvaHueszA0 AVM 
TWBAVEL 
BVINONVIDa 


“WAVSL 


kL > 


ing %&&¢ 


Digitized by Go ’) gle 


BZLE 


“AVAY J9NV1SI0 

JWO8 JIVASBO 3H1 SBSSOUD HOIHM 
2iNOU ZLVNUZLIV NY ONISN WNO130 (Cc) 
NOLLINUISNOD MIN (Z) 


2001S 3°) ‘Wall 40 WivVeaY (1) 


‘SQOHLIN 
ONUAOTIO’S 3Hi 40 BNO AS O3880ND 36 
AINO NVD FIOVASEO BH1 ‘3 1SISSOSM SSVdAS 


“SSVGAG BHA BUVERU O1 

ABVESEIEN BE TIM NYUOM BWOS iNG 
"ALIMIDIA BAVIGE WW BMA MINLIM GRSsOND 
BO MVD BIDVISGO BHA “11319310 SSVAAE 


“SEVGAG BHL BACUAW! OL RYOM LNOHLIM 
(ANBDIVAINGZ OLVN BO) NINBL NOL EE SN V 
AB ALINIDIA BAVICBWW BHI MINAIM G3SS0OND 
BG MVD BIDVISCO BH “ASVD SBSSVdAE 


*SMOTION SV GEMIZEO ONY NOILVION CVW BHL 
OL WOOWAS BHL WOUd ONIGNBAXD Bell BML 
NO ATTVIIIOOWAS G2iNSSaUdaU $I SEVdAS 

BAL HIVE “EWISSOGW BO ‘LINDINZIG ‘ASYE 
SV GEISISSVID BUY SESSVAAE NOILINGISEO 

NY GIOAV G4 DIDSSVUL BICVND HIIHM 

SELNOU BAVMNUBAIY WWIOT EUV ‘SBSSVdAE 


*» BLON 

*%—01 Of0 BBS T—Pi BIOVA 20 SOUVONVIS 
BML MOIES $1 AVM GBIBAVEL BML NBHM UO 
Wet'h MYVMNL SSB St BONVEVSID GYENUBAO 
MNBMM (GO) “BUNLINABIS 40 BaVHS MOHS 
“(ODDHEMONS BAVWHYW SBONTIINI) “TAaNNNL 


VINBAINS © NOLLEINISBG 


(C3100) MAGIM AVM 


QS 1ZAVEL 


(1 340%) SNOtLIONOD 
wIOWAN I aS SSVdAO 
Wwisas | 32 

>o 

z 

A 

had 

Wwewas 


(4, MOD) SIOQUAS Aoz42ac— I—-#l 2904 


AWU34 NVIMLS303¢ - 4 

AUW3d UVINDIHZA — A 

‘AMM34 40 JdAL 

asva 41nd14410 
oe —— 
SNOILIGNOSD HOVOUddY usevene 

‘OiddvuL O1 (80) SNOLLONUASSEO SY 3dAL Twinas 
GS¥ICISNOD 3UY S3Iwuas TY ‘AuHas (t 310N) 


(€ 3L0N) 


ONIAVd WWIDISLUY —~ ¢d HOON TBAVHD —9D 
ONVS-S AVWID-93 ann —- w 
‘WOLLOG 40 AUNLYN 


Digitized b Goo 


ASva 1914210 
— 


SNOILIONOD HOVONddY 


SNOLLV LIN IVNOSV2S ANYODIZINDIS — A 
ONIGOOT4 NIGONS NOMLWUENG HO4 
1d39X3 NOLLYVLIWI TYNOSV3S ON - X 

SYOLIV4 ONILIW IWNOSVW3S 


NVIHLIS303d —-d YVINDIHZA — A 
‘OWOd 4O 3dAL 


£ JLON Z2-PL ANNDIs 338 = SIHDVOUddY HLOS 
NO SNOILIGNOD JZiVSION! “OP 2I8VL 

NI SMOHS SNOIWLIONOD ALIN YOISdVUL 
Dis4VuL O1 (80) NOILONYLSEO 

SV O3NJ0ISNOD JUV SOUOI TIV ‘ONO4 


SAINVYVIID 

OV3INYEIAO S3ILVIIGNI BUNDI4 IHL MO1S 

Di4dVUL LANYYIINI THM SNiVuL ONISSWd 
ONISSOUD JOVHO 13A31 (uy) OVOHTVH zy 


Vidalldd 8B NOILdINDS30 TOSWAS 


(1,U0D) SJoquiAgs AnjsaaQ *[—p] 3fqvL 


QcLe 


gle 


ele 


"WH 3NO NVHL 

$$27 Si LNAW32AOW 31N0N 440 NAHM 
SMOMUBYV 40 WALLS NO JINVISIO GHOI34 
*310N 


“LNBWIV3ZINOD 
G3aXIw Mi 3430 NUNL JWISSOd (pF) 


(p) 


“LNBW1VZ2NOD SNONGIISG HLIM 
490 NUNL JIDINZA G3133HM (C) (€) 


“LNZWIV3INOD SNOBIIINOD HLIM 
330 MUNL JBWIHZA GAINIVSL (TZ) 
(t) 


440 NUNL 3B1WISSOd (1) 


(SL SIX] 

320 NUNL 2U3IHM GVOU 40 LHOIN BO (t) 
132317 O1 LNIOd SMOUBY) LNIWIV3IINOD 
($.440 NUNL) LNIW3ZAOW 31NO0B8—41390 


“31NON ONOTV SISBIHINIUV 


WI NBLLIUM ‘NOILYNDISIO 21Nn0" 
AUVLIUIW BO TIAID ‘NOILLYNOISZG0 31N0w 


($69) 


Vi¥2LIND B NOUdINOSIC VOSWAS 


(4, MOD) OQUIAS Am 494Q *[1—HI 21901 


“INDLENCG BO ‘NMONN LON $I 
NOLLVWMOENI BUBHM STIOUWAS TIV mM) Gash 
1HOLLVWUOEN! 1NdLENCA BO NMONNNN 


SBIDVISEO w.' s1dWOD ‘C 
BIDVISEO BVVESVE ING GBUVATU “7 
BIDVASGO GEsOsONd ‘I 


3( JLB ‘SAGISGNY? ‘SBOGINE NMOIE 
‘SUBLVED ‘SNIOTE GvoOw) SBISVISEO 


“AVIEBAO 

BHL NO SIOBWAS BINVSSIVNNOD ZY 

BBHAO ABGBUZACS AlZivNosOV 

BG LONNVD AVHL SBUNIVES BSOHL 
‘SLNBWNSOG BO SWUOCd BINVSSIVNNOIEY 
GRHIVAAY NO “HiVASG NI BEINDSBG O1 SABN 
GEUBGWNN SV GEBSN BUV ‘SANIOd TVIILIND 


‘WALSAS DHL MI S2did 40 UBENUNN YO ‘3221S 
‘MAONTT‘3dAL 10 SS710NVDIu ‘AMIATIND 


“‘VWINNOd NOILVIIISSVID GVO aNVS 3H1 
OMAVH 21NOW JO UO ¥O1938 GIN2ZLIONNOD3y 
40 SAtWit °wO1938 40 SLIWII 


WI¥3ALIUD 8 NOdIHIS30 


é 

ANON 
+e 

aa 


WROWAS 


(1,U0D) Soquidg Aojs2aQ “I—PI 192L 


VLE 


GLE 


31419373 30 svo 20 
NUVA 8 SL3N 
‘39vquoo U3aLVM ae 
(NVITIAID) ALITILA 
HDOLS 
SNONIWNLIG +} Be cits x 
8 LIVHdSY 


LNaWdINoA 
SalwOLIVS Y ONIAAYNO als 


$12naoudd LNAaWdINDS 
AW1> waHio [LP NOLLNu1SNo> fila 


@ NDING AAW3H 3TIG0W 
s4naoud 
3L3YDNOD IOLS BUIM ~~ 
TEER 
eset loner d! HIOLS 
13 ZB 
ac as ais @ NOU! 
ANIWd v anvs X_7 


sate ua leiter a onan nl V7 
oie 3ivoauoov 
(AMVLITIW) 
LNIOd M3LYVM ® GUVA waEWwnt ES 
LNaWdInoa 
Add NS peas TTIWMYS ° 
WII8L9373 


STIOGWAS B3294uNOSZU aaSaNIOna 


tesa « ee ee aa i «tau leks aa ma kee eat ea ee, te Se 


ee ue ee ale 


QAaniYBaaNN St a1NOw 3Q1ISINO aHL 40 ives NWHA S931 SIMO yma 


SaSsSvadwaAQGNN BO SIANNN) 40 AVM OaTZAVEL 3H1L 40 HIGIM BHA Og vt ews 
40 BAUVONVLS 3H NVHL 8631 St 3OAIUG 341 JO HLOIM JHA At GBGVUONMOD aid 


St ADAIUS ANWT OML ANV 4O SSV19 AVM OMI 3H1 O3NINWZGNN 1 z- vt A\ewL qwotisd 
40 SQUVONVIS 3H. NYHA 8521 SI HOIHM 200108 V JO HIGIM ANY ‘a3NIwaaNn y 3LON 
S\ Z--vi 3v8VA JO SQUVONVIS 3H1 NVHi SS37 3ONVUV3ID GvaHWaAO ANY 
NQUAW wo 
‘WYV3HISNMOG LNABUND 3H1 JO NOULD3NIO LHDIN a 
‘€ gs 


341 NI ONINOO) ABS G3aNIwaL3a0 auy WV3aeisS V 30 SYNVS LHOIY ONY 1437 3HL 
‘HIGIM WiOL/ AVM HLOIM AWM 


Qs AVE, 3aHi SW HLOIM 3HL GQHOOaY ONV SHIVMZ0IS 3HL 3ZMOEBWAS a3713AVH1 
“S2VNWaIA Y30ImM 40 ADVSSVe 3HL LIWN3d THM ONY 1SIx3 SwIVM3aQCISs 3! ‘2 a10N 
“ANIWNDOO SYuz2EWNN 

¥O AV183A0 133HS d¥W ANO ANY NO 031V911dNO 38 LON LSNW SY3IEWAN 1wIN3aSs TWwiH3Is 

‘Audad ONY OHO “T3NNNL '200tUs HOV] O1 G3INODISSY SI YIBWNN IwiH3aSs ¥ ‘t 240ON 


‘£840d34 ONIANVAWODDV 3H1 NI NMOHS SI NONVWOIZISSWID 1104 ONY (.) G3NSINSISY 
SINMOHS U38 WON NOLVSISISSV 19 3H1 ‘NOILVDISISSV19 INO NVH1 3HOW SYH 300148 Vv 4! NMOHS 
St NOLLV31JISSVID W3MO) 3H1 AINO ‘NOILVDISISSVID 3191H3A 03133HM ONY OQ3IWOVes JiVeVdIS 
HIM S2O0IUE HOS SIOSWAS 20G1U9 GIIVIAZ NERV NIO31N3S3Nd3au S! 314d VL MO1d JIONIS AINO 


fe 


€ aN t @N 


(480d3¥ O37IVL30 BO 6¥Zi WHOS WO HLIM 


OIINVdWODDV 38 LSNW AV1H3A0 ‘G3SN N3HM! Jems: 
SIOGWAS 3DG!1UG AI1VIAIHaGV 
PEL AD Y 
AVM OML D44VHa 
ssvi AYM 3NO 
AWM 
3NO 


NO!HV901 3901u8 
AVM G313AVUL 


30 HLOIM 


NOLLIGNOD SSvdAB (4 380N) 


H19N31 NWYezJAO 


(vy 2000 
SIOGWAS 3001u8 TINg 


9SLE 


Lle 


*9Uu0}s 
JO ‘DING ‘sNOUWN}IG ‘ajas9U0D ase Auobazed si4yy yO sajdwex3 ‘a6e90);q 
MOUS UPL} J9YIO $}9Ajja JBYZVM O} ANP 31jje4} 0} P|SO]D 3! S! BWI} OU IVY 
"yeay JO ‘Mey ‘ysO1y ‘UIes Aq payoayye Ajzybijs Ajuo si pue adeyins jyooids3a3emM 
e sey peos jo adAy siyy “Aqisedeo winwixew sii Uey) ssa} Ajqeisesdde 
JOABU 91Jj21} JO BWINIOA e 02 4edA ay INoYybnosy? ajqessed si ‘aoueUa}UIeU 
ajqeuoseasd YIM ‘YdyM peos AU “saysDam—]TP (X) (2?) 

“a]NOJ ay} JO UOIJDAS YUM Aq pauiWsaj¥eg add} ajnoy (2) 
"(14) 3894 

JO (Ww) SdajaW UI Passasdxa a}NOJ ay? JO YIPIM JsaMOUeN “YIPIM (1) 

:y0 aduanbas pazipuepuers @ Si yy “DPNUW40.4 UONIDII{ISSI}D aINOY =a 

"SasnjJonsys asayy yO yeAowas 10 Buiuayibua3s a4} 
BuiusaqU0D UOReNjeAa ue JiWsad 0} UOReWIOjU! BAIIdIIsap YBnoua apniou! 
‘OS|\y “aunyonsys yoea yo sayojyays 410 sydes6oxoyd YIM UO!}eWOjU! Bl} 
woddns ‘ajqissod 4) “Ayioeded BuiAsseo—peo; pue aouesea|d 0} eJep 9} BWW] 
"Ju0das BDURSSIEULODIJ 3}NOJ BY} UI PapNjou! aq P|NoOYs 314424} O} UO!DNIISGO 

ue aznjyiysuod yoIym saiajyje6 pue ‘spaysmous ‘sAemasned (GL) 
“uO! eWIOjUI 

Bunun GBuipnyour sjauuny pue ‘saisay ‘spuoy yO UOReD0] (HL) 

‘suapinoys Buipnjou! ‘speos yyo Burarip yo Aqiqiseay = (EL) 

"suo eUBIsap 494}O JO ‘suaquINU peos AyezY IL 40 IAI) (ZL) 

‘aiqissodw! 10 ‘1;NdIyyIpP ‘Asea se paryissejo ‘sassedAq abpiig = (LL) 
*suajaw 

ul supIM pue szYybiay Buliu s19Yy) YIM ‘SUONeIWI] sseduaput (OL) 
*‘suajaw ul SABM Pajanely ayy yO SyiHua) Pue SyIPIM aYi 

YIM ‘(UI0} OS PU sjauUNY ‘saBpuq) Su0IIdIUJSUOD YO YIPIM Peoy (6) 
‘4932916 10 yuadsad G yO apesb Aue yo 

yy6ua; pue ‘Juaosad Ul sjuaipes6h Wnwixew 113943 YIM ‘sapes6 daaig = (8) 

‘9B} OG] 40 Suajaw Gp UeY) Ssaj yO IIpes Buraey saving = (Z) 

"SJUIOd payxeW [jam UIaMIEq (SIBJBWO]!y Ul) 4yYHUI] = (9) 

"ejNUO} UONdyISSejD aINOY = (SG) 

"y9oiq ad = (p) 

“aje9S 023 UMBIP aINOY Ss (E) 


"Mosse You aNauBey = (Z) 


‘S89Uasajau PIUBOML § (L) 
7Ppesnbes a428 susay: BAIf IS414 GUL “MOLAaQ 


fe sy) MI i a a ee, ig ih ih nein Pern eg ee a a yc a NO ee cs, SES 


OMUIJIP B JO} DjJes} Dtyloads 0} Payoelqns peos @ ulerulew 40/pue anosdut 
0) Alpssadou 104ja aur 40 sajyewiysa apnjou! 05/2 Aew 34 ‘UOIZIpUucD JUSsaId S$}! 
ul ayepouu09e UBD Peds C Jey? sped) yO spUly Pus AnueNnb ay} }NO Put} OF 
$1 asodind s}| ‘suol}esado jO 193204) aU) U! uoljeuiwassip Jo} sdew Burysixa 0} 
seBueyd 110da, 0} pue ‘a}NO1 & Bu11991as 4O Woddns u! Ayseuisd “W017 BDI fj 1SS2]9 
peos UO UO!EWIOJU! UIEIGO O} sapio ul pawojsed S$! eouessieuuo0ce! Peo 


3ONVSSIVNNOO3Y GVO" a oe 1 


“Bus pools 02 390fqns $! @}NOd 
pue 3sixa op suoij9ns3sqO "OE ssejo 4O Ayioedeo BurAused peo| & UyyIM 3}NOd 
sayjeam—jje Parity “@pIM suajaw /°9 S! anoy “(M) (go) 0€ A w 29 

:ajduoxy 
*snolias pue ‘JU91INDOI ‘e\nBas $1 UO!}IPUOD Bt usu 
pasn aue (M) Guipools pue (1) a6e49010 MOUS ‘suonrpuos joivadg = (S) 
‘sanjen Burqiwt| 10} 7-H pue 
L--pL seiqed wnMsuog "B]NUIO} UO!PEDIHJISSE}D aynoa au2 ut (gO) Aq peyouap 
‘suoijonsysqgo asneo Aew yorum spsoy Ppue ‘saiisay ‘SAAIND dueys ‘syuaipes6 
daa}s ‘suypim Aem pajaAes} ‘sgogueseald PEdysaAO *-H:a ‘MO}s D1yJes} JO paads JO 
‘yunowe ‘adA} 3A} 49143824 YoIyM $4098} Auy ‘(gO) suoyonssqo  (v) 
-SyJQA0B 8}NOs BY} JO UO!DS 
4siom ayy ysixa sabpiq OU 4 -g3nos ayy Buoje vOoHediyisselo peo; epg 
Aem--3U0 YSIMO} BUQ S! 3! AjjEUJON “UONDIL{ISSD]I ainod aaviyin = (€) 
-ayiues6 
pazesGaquisip 10 ‘suapuls *yjaus ‘Aejo 10 pues "10S paztyiqeys 4O yeunyeu ase adAy 
siya yo sajduexy “Meu? 40 ‘ysosy ‘ulesd AQ pazsejje Ajsnoisas Si peo. 50 adA} 
siyy ‘aoueuaUIeW |BULOU Aq uado 1dax aq youuerD yorum pue Jayzeom peq 
ul ajqesseduil! Ayyainb sawosaq YoIyM peos yy 4a4s0aM AID (Z) ) 
‘goepins pajeyou Ay 461) 40 
‘janes6 ‘wepeoeu punoqsajem 40 4904 paysnso aie Aso6aze9 Siyi 40 sajdwex3 
“MEU JO ‘ySOJf “UIEd Aq pezoajje Ajqesapisuoo s! pue aoe LNs yoo1dsazem e 
aaey JOU Sa8OP Pedd 4O adAy sty “Ajisedeo jewou St Ue} SS2| Ajqesapisuod S$! 
YoIyM d14J24} JO BUIN|OA e Oo} Jayzeam peg U! uado yday aq ued ‘gnueuayuieUd 
ajqeuoseas ii ‘ysIyM peol Auly “4ay]DaM—]]0 paiuaqy (A) (9) 


BLE 


Table 14-2. 


—ROUTE WIDTHS 


WIDTHS FOR 
TRACKED 
VEHICLES 


WIDTHS FOR 
WHEELED 
VEHICLES 


TRAFFIC FLOW 
POSSIBILITIES 


SINGLE FLOW | 5.50 METERS 6 METERS 
To TO 
| 7 METERS 8 METERS 
! ‘I@FT TO 1911/2 FT TO 
23 FT 26 FT 
, OUBLE FLOW OVER 7 OVER 8 
| METERS METERS 
23FT 26 FT 


—-MINIMUM ROUTE WIDTHS FOR BRIOGES 


MINIMUM WIOTH BETWEEN 
CURBS 


ONE LANE 
METERS 


BRIDGE 
CLASSIFICATION 


TWO LANE 
METERS 


4.12 2.75: 9°-0) 5.50( 18'-0": 
13-30 3.35(19'-0°" 5.50. 18’.0’’ 
31-60 4.00( 13’.2°"° 7.30: 24'-0°": 
61-100 4.50( 14°-9'") 8.201 27'-0°") 


WNIMUM OVERHEAD CLEARANCES FOR BRIDGES 


MINIMUM 
OVERHEAD CLEARANCE 


BRIDGE 
CLASSIFICATION 


UP TO 70 
480VE 70 


4.30 METERS 14 FT 0° IN 
4.70 METERS '1§ FT-6 IN: 


1 


Critical Dimensions of Route Classification 


MEASURING WIDTH OF ROADWAY AND HORI. 
ZONTAL ANO VERTICAL CLEARANCES FOR 


TUNNELS, 
TRUSS BRIDGES 


UNDERPASSES, 


ANO THROUGH 


MINIMUM OVERHEAD 
CLEARANCE MEASURED 
VERTICALLY FROM EOGE 
OF TRAVELED WAY 


EFFECTIVE WIOTH OF THE 
TRAVELED WAY CURB TO 
CURB 


HORIZONTAL CLEARANCE 
1S THE MINIMUM WIOTH 
MEASURED AT LEASE FOUR 
FEET ABOVE THE TRAVELED 
WAY 


4 


MAXIMUM OVERHEAD 
CLEARANCE. IS THE MIN. 
IMUM DISTANCE BETWEEN 
THE TOP OF THE TRAVELEO 
WAY ANDO THE LOWER EDGE 
OF THE OVERHEAD OR ANY 
OBSTRUCTION BELOW 
THE OVERHEAD SUCH AS 
TROLLEY WIRES OR ELEC. 
TRIC LIGHT WIRES 


RISE OF ARCH RADIUS 
OF CURVED PORTION) 
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Table 14—4. Capacity Dimension Data Required for Each of The Seven Basic Types of Bridg 


BASIC TYPES OF BRIDGE 
| CAPACITY (1) DIMENSIONS DATA 


\THICKNESS OF WEARING SURFACE 
THICKNESS OF FLOORING, DECK, OR 
DEPTH OF FILL AT CROWN 


TIMBER STEEL 
REC- |LOG|I-BEAM|CHAN-| RAIL 
TANG NEL | 


DISTANCE, C- TO -C, BETWEEN 
IT-BEAM, STRINGERS, OR FLOOR 
BEAMS 

NO. OF T-BEAMS OR STRINGERS 
|DEPTH OF EACH T-BEAM OR 
ISTRINGER 

sli OF EACH T-BEAMOR 


x x KM 
S 


STRINGER 

THICKNESS OF WEB OF I-BEAMS,WF- 
BEAMS, CHANNELS, OR RAILS 
iSAG OF CABLE 

NO. OF EACH SIZE OF CABLE 
THICKNESS OF ARCH RING 

IRISE OF ARCH 

IDIAMETER OF EACH SIZE OF CABLE 
‘DEPTH OF PLATE GIRDER 

WIDTH OF FLANGE PLATES 
THICKNESS OF FLANGE PLATES 

NO. OF FLANGE PLATES 

DEPTH OF FLANGE ANGLE 

|WIDTH OF FLANGE ANGLE 
THICKNESS OF FLANGE ANGLE 
DEPTH OF WEB PLATE 

THICKNESS OF WEB PLATE 


SIMPLE STRINGERS SLAB|T-BEAMS| TRUSS |GIRDER|ARCH|SUSPE 
; 
AVERAGE THICKNESS OF FLANGE x 


x 
% 
x 
x 
x 
NOTE: “X” INDICATES REQUIRED DIMENSION. 


1. CAPACITY IS COMPUTED BY THE USE OF FORMULAS D DATA IN BRIDGE MANUALS. 


2. DIAMETER. ea: 
3. WIDTH OF FLANGE. Pee ay OOgle 


Lce 


‘sdwes yoeosdde JO} ysnipe 03 YyBiy 0h 01 ,,0€ (2 ) 
"Jet4ayeww |290) Bursn ‘Buisnoos wo} 193}01g (q) 
‘abpiuq se ssejo awesg = (n) 
‘syueq UO SjuaINgYy (¢) 
“‘POUleIP [[9M “JBYIBIM || (pp) 
"aue} OM] (0) 
‘apes6 winuuixew yuaddad QL (gq) 
“OGL 40y 1YbIeNS = (n) 
‘sayseouddy = (z) 
‘PEUlesp |j9M = (q) 
‘Buissos9 aja1yan ysabse| se ssejd awes yseaj yy (D) 
‘slau peoy (1) 
"aNUeSSIBUUOIAI JO} $1OIDBY UOWWOD IYbIQ gg 
"(MOjaq q aas)—elep auljsanly = (¢) 
"yuawidinba woddns pue uaw ‘bulbpig ‘a1 
‘ajqeyieae saounosay = (Z) 
‘aJaYM PUB UBYM :SSO49 ISNW LEU AA 
‘yuawasinbas yeo9e} = (1) 
sapnyjou! snw uejd saauibuy son 


JINVSSIVNNOOD3Y YH3AIYN ‘by - HL 


“UONEDIjISSe}D 
yoea 40} syuawasinbas pue sjoqwAs ayy SsMOYS L--plL ages ‘ajqissodwi 
40 “YjNIIVJIP ‘Asea se paijissejo ase YDIYM ‘suNOJap ase sassedAQ abplug 9 


‘uonediyisseja abpisg AverijiwW aulaiap 01 / Jaxdeyd 1jNsuoD *(g--p} 
pue (—py sasnbiy) (Gp7] W404 YQ) WUC4 WOday aoURSSIEULOS®Y a6pIug aun 


de JO Yourpudcs 
813/d.W09 0) pauieygo aq pinoys uoeuuoju) ‘(9—p] ‘By) SUBS” yo sacqsseos 
Pue yybuay pue ‘jeazew uondnaysuog ueds jo adA} ‘SU 


em B® erwarxean 
ergeF\ WOW 
‘aoueseaja abpiiquapun ‘adueseajd jeyuoziuoy ‘sassedAq ee / ? 
‘yapim Aempeos ‘abpiiq ay 30 Yibuay ‘yaquuinu uoNeds!ssel hh | 
: dau 
242 ‘saquuinu aBpiaq ‘abpisq aYy2 JO UONPDd0; aYyI apnjour suo 
"sa4npascid YON WOWa Dy) A4Aessanau 
P10 ss1ed2. 


6pisq 2u3 gO “UOIHPOIIsse!Da pue SISA ye, e7n7ewu oOo 
‘a 4 


Buipnjour s1ad PU BUD LOU AR (=) 


Oo 
F19e0;enr ase jauU 
"mya carcases Lib 


Ye 
YWno 54g 


(opon4 cay 


é 
Pascal 4 


(i ine re aig y ud susdy | 
“Soe Aq payeripus e2€ s8yem 2800 ase U>IUM Sel” ee 


- : *pyes2009 )pexnjuey 
yasue 93812007) 
veds JO udIsuaUIP ey) eye pereid are Leeiga WD : joyous 29440 20 18635 
ge eBewep jo asneveq aqeasn jou wonanuysued weds uy POST IeUeMeR 


‘aweu Aq yodes @duessieuuode, UO Ajideds (a/Nseq 
‘yona|ijued "Yi) "Buims “ai) UONINsySUOD UeDS @dA) JeyJO [Ie 10) 6 5) I 


ol <a. 


‘ONILWOTS (8) 


Digitized by S 32008 le 


<r ern 


(jespuods pesoi>) HIYV 


a 


ay 


* p- - 


“@]as9U0D PadvOjUIas JO PayNUjsUOD aBpuuq adAy weag = Ne ¢ -ejdwery 


‘(UOIJDNIZSUO*) JO jeUUdJeyy) 299327] PU (UOIJDNYSUOD }O 
adh}) saquuinn Aq (6pZ1 W204 YQ) YOday a2.uUEssieUUOD.ay aBpiig UO pazZOqWAS 


82E 


BADGE RECOMWUISLAMCE REPORT a 
id ) 40 vv oF 44 G 


> Mentgmrters ordering see eunes anaes 0} ace, en eee 
33" Cage Bu A77 $2 P o A, 354 Evy, 


mM Campy. ele amt chew aumiw @ anne 


Git ALLOY DALE /: a © WAIT FF6/ 


ait en 


TRAVEL 


evem ali 
LEaegrn 
wiera 


So 
| \ag726@7 4tm(3ba) ce 
(*) | £aAsy 
fapeal fa [x] ae 1 om meno 
ue ee as ae DF FIC ULT Howe 
Tifa tx Tan | 
podzsal S| 3 ax | 25m 
ee eae ImPoss: BLE Now€ 
vies? posassal sie | k | /04 oom | soa |/0-Sal 
42 ef see Ia possi BLE 


DA me 1249 ORG Owe GD: Ten GF Tum Fane © CEDeLE TE > 0 037.000 


Figure 14-7. Bridge reconnaissance reporfform (front). 
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Figure 14--11. Engineer work estimate (back of saneahetiagalies report). 
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Table 15—1. Engineer Communications Equipment Reference Guide— Tactical Radio . 


T ! RAO 
FREQUENCY RANGE IN POWER 
NOMENCLATURE RANGE MHZ KILOMETERS ANTENNA REQUIREMENT REMARKS 
AN’ PRC. 25 SERIES 30.75 95 MAN-PACK OR 8 3° WHIP (FLEX) BA-386 LOW POWER FM. DETENT TUN 
VEHICULAR OR 10° WHIP BA.4386 REMOTE. RETRANS CAPABILITII 
BOTH AS-1729 VEH BTRY. PRESETS. BEING REPLACEC 


AN PRC.77 SERIES. REFEREN 
TM 11-5820-398-12; TM 11+ 


NOTE: AN’ PRC-25 SERIES INCLUDES AN’ VAC-53 (VEHICULAR) AND AN GRC. 125 (VEHICULAR AND 498-12. 
MAN-PACKi AND AN PRC.25 (MAN PACK). 


AN. PRC-77 SERIES 30-76 .95 MAN. PACK OR 8 3° WHIP (FLEX) BA-386 LOW POWER FM. DETENT T''* 
VEHICULAR OR 10° WHIP BA.4386 Afeecs TS CAPAEHITH 
BOTH AS-1729 vin. BFHY. PRESETS. CRYPTO CAPABILITY 


REFERENCES TM 117-6820.66 
TM 11-5820-496-12. 


NOTE: AN’ PRC.77 SERIES INCLUDES AN VRC-64 (VEHICULAR) AND AN, GAC. 160 (VEHICULAR AND 
MAN-PACK) AND AN PRC (MAN-PACK) 


AN- VRC.46 30-76 95 VEHICULAR MTD, 32 10° CENTER. 24v OC (VEH MEDIUM POWER FM. DETENT TU! 
RECEIVER. FED WHIP BTRY) °(1) REMOTE. RETRANS CAPABILI 
TRANSMITTER CRYPTO CAPABILITY °(3). REFER 
: (RT-524) ENCE TM 11-5820-401-12 
AN. VAC.-47 30-75.S5 VEHICULAR MTD, 32 RT-§24: 24V OC (VEH MEDIUM POWER FM, DETENT Tu! 
RECEIVER 10° CENTER- 6TRY) °(1) REMOTE -RETRANS CAPABILI 
TRANSMITTER FEO WHIP CRYPTO CAPABILITY *°(3) 
(RT-524) AND AUX R-442 REFERENCES TM 11-6820-401-12 
ACVR IR 442) OR 6& WHIP 
AN. GRC 106 2.0-29.999 VEHICULAR MTD, 80 15° witip OR VEHICU NO CALIBRATION, NO PRESETS. 
AM’ SSB RCVR_ DOUBLET LAR-100 REMOTE CAPABILITY, REFERE 
TRANSMITTER AMP KIT (2) TM 11-§820-529.12. 
AN- GRC.142 2.0-29.999 VEHICULAR MTD. 80 15° WHIP OR VEHICU NO CALIBRATION, NO PRESETS. 
AM’ SSB RCVR- DOUBLET LAR-100 FULL SECURE CAPABILITY REFE 
TRANSMITTER AMP KIT ENCE: TM 11-6820.334-12 
RADIO. TELETYPE 
SET 


*(1) 1 EACH GENERATOR SET. 1.6 KW OC. FOR OPERATION INA STATIC POSITION. WHEN ACIS AVAILABLE APP 2987 UW (AC 0C 
CONVERTER: IS GEQUIRED. 

*12) WHEN USCO IN A STATIC OPERATION A 1.5 KW DOC GENERATOR SHOULD BE USED WHEN AC 1S AVAILABLE A PU 6. 
‘AC OC CONVERTER) 1S RFGUIRED A TSEC’ KW7 CAN BE USED FOR (TELETYPEWRITER. MESSAGE SECURITY | 


*(3) COMMUN'CATIONS SECURITY CAPABILITY PROVIDED BY ADDITION OF APPROPRIATE COMSEC EQUIPMENT. 


"he 159 Engineer Communications Equipment Reference Guide— Auxiliary Equipment 


DESCRIPTION RANGE 
a a ce 


AUXILIARY EQUIPMENT 


REMARKS 


Noa 
Y REMOTING SET. USED UPTO 2MI INCREASES FLEXIBILITY OF RADIO SETS. INCREASES SECURITY-RADIO AND 


h 


vey 


dupy 


WITH FM RADIO SETS 


GENERAL PURPOSE 
STATIONARY GROUNO 
PLANE ANTENNA 


LONG WIRE, ENO-FED 
DIRECTIONAL ANTENNA 


SOUND. POWERED 16 KM 
TELEPHONE IN HAND. 

SET FORM 

TACTICAL FIELD 35 KM 


TELEPHONE 


LIGHTWEIGHT, MANUAL 
{(MONOCORD: SWIT CH. 
BOARD, LOCAL BATTERY 
(LB) OPERATION. 


LIGHT, PORTABLE, 
EMERGENCY 
SWITCHBOARD 


(3.2 KM 


ANTENNA CAN BE EXPOSED WHILE OPERATOR !S NOT. 
REFERENCE TM 11 —S820—477—12 


USED TO EXTEND THE RANGE OF TACTICAL FM RADIO SETS. INCREASES 
RANGE OF RADIO SETS TO APPROXIMATELY TWICE THE STATED PLANNING 
RANGE OF THE RADIO SET. RADIATING AND GROUND PLANE ELEMENTS 
MUST BE OF THE PROPER LENGTH FOR A PARTICULAR OPERATING FRE. 
QUENCY. REFERENCE TM 11—5820—348—15 


USED WITH TACTICAL FM RADIO SETS. GOOD FOR REDUCING THE ENEMY’S 
ABILITY TO CONDUCT INTERCEPTION ANO JAMMING. CAN EXTEND THE 
PLANNING RANGE OF RADIO SETS BY DOUBLE OR MORE, DEPENDING UPON 
THE ANTENNA USED TO RECEIVE/TRANSMIT AT THE DISTANT SITE. 


REFERENCE TM 11—5820—398—12 


WIRE EQUIPMENT 


PLANNING RANGE DEPENDS UPON CONDITION OF WIRE (WD.-I'TT). NO 
BATTERIES ARE REQUIRED. INCOMING SIGNAL IS VISUAL AND ADJUSTABLE 
AUDIBLE. TELEPHONE WIEGHS 2 3/4 LBS, CASE 7/8 LB. 

REFERENCE TM 11—5805—243—12 


PLANNING RANGE DEPENOS UPON CONDITION OF WIRE (WD-1/TT). 
BATTERIES ARE REQUIRED WHEN OPERATION IS IN LB POSITION, AS IN 
LOCAL CIRCUIT TO SB. 22/PT. INCOMING SIGNAL IS ADJUSTABLE AUDIBLE. 
HAS HANDOFREE OPERATION CAPABILITY. TELEPHONE WEIGHS APPROX!- 
MATELY 9.5 LBS. REFERENCE TM 11—5805—201—12 


SWITCHBOARD HAS 12-CIRCUIT CAPABILITY, AND MAY BE EXPANDED BY 


“STACKING” ADOITIONAL $6 -22 S. 


SIGNALING MAY BE AUDIBLE AND VISUAL, OR JUST VISUAL. 
REFERENCE TM 11—5805—262—12 


SWITCHBOARD HAS 6CIRCUIT CAPABILITY FOR LOCAL BATTERY (LB) 
TELEPHONE LINES, WITH AN ADOITIONAL “CIRCUIT “PLUG” FOR THE 
OPERATOR’S USE. INCOMING SIGNAL IS VISUAL ONLY. 

REFERENCE TM 11—5805—294—15 


EACH ADDED SB-22!NCREASES CAPA. 
BILITY BY 17 CIRCUITS, SINCE ONLY ONE OPERATOR’S PACK IS NECESSARY. 
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Table 16--2. Daily Water Requirements 


Temporary camp 


Semi-permanent camp 
Permanent camp 
Level and rolling 
Mountainous 
Drinking and cooking 


VE or unacclimatized personnei or for all personnel when dry bulb readings exceed 106°F, in the jungle. 
2maximum consumption factor is dependent upon work performed, solar radiation and other environmental s 
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Table 16-4. Wire Sizes for 220—Volt Three-Phase Circuits 
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Table 16--5. Board Feet 


Length of piece (feet) 


& wow — 
Oy © ®@ A 
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27 
36 
45 
63 
24 
3 
60 
84 
54 
72 
90 
26 
62 
96 
20 
44 


aa wz 


NOTE For other dimensions use multiples of above values. (i.e., for 12 x 10 use the value of 
a (6 x 10) x 2). 
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Table 16--8. Nail and Spike Sizes 


ME |LENGTH, 
| IN 


GAGE NO./LB 


30 11/4 568 
4D 13/2 1121/2 316 
6D 2 111/218 
8D 21/2 1101/4 106 
( wo | 3 9 69 
20 | 3144 9 63 
3 1/2 8 49 
4 6 31 
41/2 5 24 
5 4 18 
6 2 7 

5/16” 

3/8’ 

3/8” 

3/8°’ 

3/8” 


DIAMETER 
(D) 
INCHES 


.0800 
.0985 
.1130 
1314 
.1483 
1552 
. 1620 
.1920 
.2070 
.2253 
.2625 


5/16’" 
3/8" 
3/8° 
3/8°" 
3/8°" 


COMMON | FINISHING — FLOORING 


D3/2!|GAGE NO./LB'GAGE NO./LB 


.0226 : 1/2 807 


.0309 584 

.0380 7 309 | 11 157 
0476/12 1/2 189 | 10 99 
0570) 111/221) 9 69 
0611) 111/2 113 | 8 54 
.0652 | 11 90 | 7 43 
0841 | 10 611 6 31 
.0942 

1066 | 

1347 | 


\NOTE: TO AVOID SPLITTING, | 


0.1750 ;NAIL DIAMETERS SHOULD 
2295 |NOT EXCEED ONE-SEVENTH 


.2295 
.2295 
.2295 


OF THE THICKNESS OF 


LUMBER TO BE NAILED. 


FORMULA TO FIND APPROXIMATE NUMBER OF NAILS REQUIRED. 
0. LBS.(120 TO 60D, FRAMING) = D/6 x BF/100 
10. LBS (2D TO 120, SHEATHING) = D/4 x BF/100 


WHERE D = SIZE OF DESIRED NAIL IN PENNIES 
BF = TOTAL BOARD FEET TO BE NAILED 
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Figure 16-5. Log used to provide track traction. 
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Table 16--16. Characteristics of Infantry Weapons and Ammunition 


METHOD ICYCLIC C MAX MAX [AMMUNITION AMMUNITION] BASIC LOAD REMARKS 


WEIGHT 
Les OPERATIC 


RECOIL 50%DS. BOX 
SEMItAUTO 20 BOX'CAN 


2 CAN CASE 


GAS , § RO CLIPS SELECTOR MUST BE 
SEMI-AUTO 12 CLIPS: BANO INSTALLEO BYPOD 
auTo 9725/700 SAq@ 7 BANOO’ CAN AVAILABLE WHEN 


2 CANS’ CASE USED AS AUTOMATIC 
RiFLE 


2653—460 YORO CLIPS MAY BE ISSUED 
SEM! AUTO 14CLIPS. BANO WITH A BYPOD 
auTo ae @ BAND CAN WHEN USED AS AR 
2 CANS: BOX 
3725/1100 220’ BELT EFFECTIVE RANGE 
1 BELT. CAN BASED ON GUNNERS 
4 CANS BOX ABILITY 


‘USED IN ANTI. 
/V830GNO 1BELT/CAN AIRCRAFT OR 


2CANS/CASE GROUND ROLE 


12 ‘CARTON 
OW TYPE 20 CARTON/ 
OF SHOT 


SINGLE PERCUSSION 2—4 400/150-PT | 12/BAND MINIMUM SAFE 
sHoT TGT 12 BAND/ BOX RANGE; 
/350-AREA COMBAT; 31M 
TGTS TRNG: 80M 
ARM DISTANCE: 
14—28M 
EFFECTIVE BURST 
RADIUS. SM 


383 


384 


Table 16 — 16. Characteristics of Infantry Weapons and Ammunition (Con’t) 


AMMUNITION [AMMUNITION] BASIC LOAD REMA 


PACK WEIGHT OF AMMO 
RANGE (LBS) PER MANS 
(METERS) (PACKED) WPN 
HAND APPROX. 1 /CTN 2 ‘GRENADE BURSTING 
GRENADE 35M DEPEN 30 CTNS/ BOX 
-DENT ON 
THROWING 15 MA 
DISTANCE 18M 
OF INDI. 
OIVIDUAL 25M « 60 
1/KIT (COM 10 /NON. 
PLETE) OlV ENGR 
6 KITS/CTN BN. 2/ 
TRACK VEH 


(MECH AND ITS | 
DIV ENGR [RECORDE 
BN) 1S/) JPORTED. 
OIV ENGR [TIONAL F 
On SECTOR \ 


50 METE: 
16MLET 
(BACK @ 
AND 100 
BLAST O. 
ZONE 


BACK BL 
15 MA DAN 
ZOWE 25 
CAUTION 
FRONT | 
GRADUA 
325 MM. A 
AS Amn 
"WEIGH? 


ONE SHOT 250/50 


1 SHOT 1000/200 5/ CTN BY TOE 
3 CTNS/ BOX 
RECOILESS 200 PT TGTS 4 Rros/cLie 
4 CLIPS’ BOX 


ROCKET, 
HEAT 
M72 A1 
(LAW) 
66 MM 


SINGLE 
SHOT 

THROW 
AWAY 


ROCKET 


LAUNCHER SEMI-AUTO 130’ AREA 


M202 & TGTS 
M202 Al 20 MINIMUM 
4 TUBE 

66 MM 


(FLAME) 


Table 16-16. Characteristics of Infantry Weapons and Ammunition (Con't) 


WEIGHTS 
Les 
METERS 


SECONOS 
ONTINUOYU 


32 SECONOS 

FOR CONTIN 
vous 

DISCHARGE 


LECTRICA 


BARREL 28 4512/4512 


IMUM 
5650/5650 
MAX 


AMMUNITION [AMMUNITION 
WEIGHT 
‘LBS! 
.PACKEO) 


4GALS OF 
THICKENED 
FUEL 


200 GALS OF 
THICKENED 
FUEL 


1 PER CARTON 
4°CTNS/BOX 


RO/ PER CTN 


BASIC LOAD 
OF AMMO 
PER MAN/ 

WPN 


IGNITION 
CYL—&, 
PEPTIZER. 
1 GAL. 
THICKENER 


INCLUDES WEIGHT 
OF M113 PERSONNEL 
CARRIER 


FFECTIVE BURSTING 
AREA: 25X 20M 


40 x 20 

40—90 SECONDS 
we 

H, HO, & HT 
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P *] 
FOR CENTER OF SHEET c 
z 
3 
~ GRID GRID CONVERGENCE | |3 
P] 
c ecg ies 1° 24° (25 MILS) 
FOR CENTER OF SHEET 
3 FOR CENTER OF 
2 SHEET 
a A F 1960 G. M. ANGLE TO CONVERT A TO CONVERT A 
AZIMUTH GRID AZIMUTH TOA MAGNETIC AZIMUTH 
. 71/2 (130 MIL 
RID AZIMUTH = MAGNETIC AZIMUTH TO A GRID AZIMUTH 
ACT G-w ANGLE AOD G-M ANGLE ADD G-M ANGLE 
iia A TO CONVERT A TO CONVERT A 
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. AZIMUTH TO A GRID AZIMUTH MAGNETIC AZIMUTH 
ANGLE SUBTRACT G-M ANGLE 


SUBTRACT G-M ANGLE 
Figure 16-17. Declination diagrams. 
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